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PETRALOGY. 
A  TREATISE   ON  ROCKS. 

INTROUIJCTION. 

§  1.  Tl/ustrat ions  of  the  present 'Arrangement. 

1  HE  study  of  natural  history  has  been  divided  by  the  most     Dhision  of 
esteemed  authoi-s.  aiid  by  the  pent- i-al  voicf,  into  three  King-        jSti»iY. 
donis,   the   Animal,  Vegetable,   and    Mineral.     Tliese  have 
again  been  subdivided  into  CVu&si's,  Ovdors,  Genera,  Species, 
and  Varieties.   These  terms  may  be  coni^idered  as  stiictK  (iro- 
per  with  regard  to  animak  and  %'egetaliles  ;   but  as  their  com- 
mon meaning  implies  a  viial  or  animated  princijde^  their 
application  to  the  mineral  kingdom,  to  which  they  have 
passed  rather  by  habitual  use  than  after  a  due  examinatiun, 
has  become  dubioas;  and  has  gi^en  ri;:e  to  many  variationn 
and  contradictiunsj  and  not  a  little  obscurity.    It  is  confessed 
that  human  systems  Imve  but  a  very  remote  connexion  with 
the  great  operations  of  Natui-e,  and  arc  to  be  regai*ded  ha 
mere  artificial  memories :  hence  in  mineralogy  some  eminent 
writers  entirely  reject  Genera;  while  others,  with  Dauhen-    Sometemis 
ton,  say  that  there  are  no  Species  J  and  Dolomieu  has  in  vain   in»Ppfi<»We. 
exhausted  his  acuteness  and  science  to  prove  that  itnl  Species 
exist  in  this  department.     With  all  his  metaphysical  prolixity 
he  hits  no  diseipica  in  this  doctrine ;  and  the  idea  of  a  Sfteciea 
remains  dark,  even  to  the  must  enlightened  minds,  because 
it  is  false  aiMl  unnatural,  as  in  the  other  branches  of  natural 
history  a  ^>peci(:s  produce:^  a  similar  progeny. 
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'Vhm  wnie  writers  ha\e  been  contented  to  divide  mioer&U 
into  Claasei^  Orders,  and  Genera;  while  otherB,  inbtead  of 
the  last,  ha^c  only  Species.  Sunic  have  Varieties ;  and  Wer- 
ner, with  a  truly  German  want  of  taste,  has  added  Sub-species 
and  Sub-varieties;  while,  as  the  terms  are  merely  arbitrarfj 
he  might  have  chosen  far  more  classical  woids  to  express  bi« 
diftttncUon^. 

The  CftUaeof  this  embarrassment,  as  had  oAen  liappened  in 
the  progress  of  science,  is  owing  to  the  purbuit  of  a  routine, 
of  a  form,  which  has  become  antiquated;  while  the  dis- 
coveries being  whoUjr  new,  a  new  pUra8«olugy  was  indispen- 
sable, Tims  in  uaiural  history  Linnaeus  hiiving  established 
the  ^received  cKssitioition  in  botany  and  zoology,  the  same 
terroa  were  introduced  into  mineralogy,  without  the  simple 
reflection  that  the  subjects  were  wholly  distinct:  for  the 
terms,  indicating  animal  and  vegetable  life,  could  not  without 
manif<  Bt  absurdity  be  applied  to  dead  and  inert  matter.  The 
consequence  was,  that  as  the  teniis  conveyed  no  idea  they 
were  usetl  indifferently,  and  what  was  Ciojst  with  one  author 
became  Order  with  another;  VihW^  the  Genus  of  a  third,  aa 
has  been  already  mentioned,  bcc.tme  the  Species  of  a  fourth: 
and  a  few  of  deeper  sagacity  began  at  last  to  doubt  the  pro- 
priety of  one  or  other  of  these  appellations. 

In  fact  the  terms  cla**?,  ordtr,  genus,  and  species,  convey 
real  and  *ivid  ideas  of  life.  We  say  a  class  or  an  order  of 
men,  a  genus  or  species  of  animals,  with  complete  perspicuity 
ind  propriety.  Nor  is  the  transition  to  plants  in  the  least 
violent,  as  llie  wonl  species  in  particular  may  be  here  used 
with  some  cla^fsiciil  authority.  But  when  applied  to  mineralii 
they  become  wbcilly  arbitrtry,  and  convey  none  of  these  sub- 
itanlial  ideas  which  belong  to  I'eal  knowledge,  and  which  the 
mind  gi^^p^p  ^o  to  bpeak,  as  solid  and  tangible :  for  as  th^ 
charactcH-stics  are  here  of  a  totally  diflVrent  kind  from  those 
of  aoimal  or  vegetable  life,  they  should  be  distinguished  by 
Dew  and  appropriate  appellations.  As  we  shall  never  describe 
an  animal  from  its  texture,  fracture,  or  other  distinctions  of 
minerale,  so  it  is  equally  absurd  to  describe  these  by  attri* 
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ich  are  peculiar  to  living  mbttancee.    The  lermi 

c<Aoic  wliolly  u&ele:is  if  they  do  not  »crpe  to  diStinguUh  untl 

difirritniuatej  anfl  numeraJs,  rhcruical  marks,  or  imy  otbtf 

irbitrarj'  symbolti,  woulij^acrve  the  pnqKise  equally  well. 

The  impropriety  of  the  present  phrasoolo^  H  often  »d- 

llttfd,  while  it  is  considered  as  bold  and  adventurous  to 

tia/nrd  a  new  merit's  of  appcltationa ;  but  in  literature,  as  io 

var,  he  wlio  Miriuks  from  the  path  uf  danger  will  nerer  attain 

the  wreath  of  praise. 

In  an  attempt  to  c«tubU&h  a  new  oomenclalnre  of  arrange-  New  iytt« 
fnent,  the  Eirsit  requisite  19,  thut  it  be  conformable  to  th« 
ftiinj>Iici(y  and  bai'inony  of  nature ,  wd  that  it  be  free  irom 
idlectation,  as  even  the  novelty  itself  B  apt  to  dUplease.  For 
thi<i  purpose  it  is  necessary  to  revert  to  fir«t  principles,  and 
^if  poatible  to  establish  the  ediBce  upon  foundations  univer^ 
•ally  adojitted.  Natural  history,  as  already  nieniioned,  ha* 
been  well  and  popularly  divided  into  three  Kin^ums,  th4 
Anim.1l,  the  Vegetable,  and  the  Mineral.  In  the  two  former 
the  kingdom  consists  of  living  subjects,  who  of  course  may 
be  well  considered  as  divided  into  Classes,  Orders,  Gf^nera, 
and  Species;  but  in  the  Mineral  Kingdom  lite  territory  alone 
4xiDStitute3  the  subject  of  discussion.  It  must  therefore  bd 
neeived  a^  a  fundamental  truth  or  axiom,  thut  the  mineral 
kingdom,  being  wholly  inert,  cannot  admit  diHiiiu-tioi^s  which 
belong  to  vital  energy;  and  that  an  identity  of  appellations 
cannot  therefore  be  allowed^  cither  in  a  grammatical  or 
philosuphical  vi#*w.     But  the   very  term  Mineral  Kingdom 

Iiuay  of  itself  lead  to  a  new  and  more  proper  numenclature: 
Sir  as  a  kingdom  may  be  regarded  as  either  vivified  with 
animal  imd  vegetable  life,  or  as  an  inert  ti-act  of  country, 
with  certain  geographical,  chorographical,  and  topographical 
divisions;  ^o  the  laltcr  point  of  view  can  alone  apply  to  mi* 
tteralogy*  tvhilo  the  former  beU>ngs  to  zoology  and  botany. 
This  simple  induction  uill,  it  is  hoped,  lead  of  itself  to  easy 
sad  naturaU  though  new  denominations.  For  what  is  more 
unaJ  than  the  divtsinn  of  a  kingdom  into  provinces,  di^tncts, 
domains,  &c.  ?  while,  as  it  noukl  not  only  be  pedantic,  but 
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inadequate  to  the  subject,  to  carry  this  spfciw  nf  ri^ 
too  far,  iomt  lessor  divUions  mu*t  be  bormwetl  ii 
nattire  of  the  directs,  as  they  present  themselves  to  the 
obserrer.  ,    ^ 

I  wouJd  propose,  therefore,  in  tie  preacnt  advanced  state 
of  the  science,  that  the  mineral  kingdopi  be  considered  aa 
divided  into  three  provinces:  1.  Petralooy,  or  the  know- 
led^   of  rocks,   or  stones  which  occur  in  lar^c  masses. 

2.  LiTHOLOGY,  the  knowledj^c  of  gcnw  and  sniall  stones. 

3.  MfcTALLOOY,  or  the  knowledge  of  metals.  Each  of  these 
branches  is  even  at  pi*eseul  so  iinjiorlant,  and  oflers  such 
numerous  topics  of  dbquisttion  and  research,  that  in  the 
course  of  no  long  pemd  a  profcAsor  of  each  will  appear  in 
univcrMticsj  and  eftch  might  occupy  the  sole  pursuit  of  an 
author  who  is  zealous  to  make  discoveries,  or  to  compose 
complef£  awl  classical  works.  One  of  the  chief  causes  of  the 
slow  progTcas  of  the  science  is,  that  it  is  too  wide  for  one 
mind;  and  as  zoology  has  been  divided  into  ornithology* 
ichthyology,  entomology,  &c.  so  mioeralo^j  to  be  duly  stu* 
died,  shoidd  have  graud  subdivisions. 

These  provinces  may  a^aiii  be  viened  as  divided  into  J^O" 
MA1XS*  corresponding  with  the  Orders  of  some  writers  and 
the  Genera  of  otliers,  as  the  Provinces  supply  wliat  are  called 
Classes.  This  term  Domain  is  preferred  to  District,  &c.  as 
it  not  only  implies  a  subdivision  of  a  province,  but,  in  another 
acceptation,  a  nding  or  preponderating  power,  striclty  appli- 
cable in  mineralogy,  where  it  b  otlen  the  preponderance, 
and  not  the  universality,  which  imparts  the  denomination. 
Thus  in  the  siliceous,  calcareoiw,  and  other  domatai,  it  is 
only  understood  that  the  deiiominating  portion  preponderates, 
as  fftw  or  no  rocks  are  pure,  and  unmixed  with  other  sub- 
stances, 

Peti-alogy,  a  prmiiice  of  mineralogy,  may  therefore  be  re- 
garded as  divided  into  Twelve  Domains;  of  which  tlie  first 
six,  being  distioguished  by  the  substances  themselves,  may 
be  called  substantial  :  while  the  remaining  ilx.  being  distin- 
guished by  circumstances  or  accidence«  of  various  kluds^  oiay 
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called  cixcuMsrANTiAL,  or  A«;cii>iNtEAL5  but  tliis  Usi 
idivitiioii  is  of  little  momcot. 

The  first  six  domains  of  Petralogy  compriiic,  1,  The  Si- 
dcroiH  Rocks,  or  those  io  which  iron  pretlnmimites,  not  in 
(he  comparative  quanti^  ivben  analysed^  but  in  the  quality 
ftnd  essential  difference  which  it  imparts.  %  Tbo  SiUceoiu« 
.{leaominated  as  usual  from  the  quantity  of  ftilex.  3.  The 
Argilluceuus.  4.  The  Magiiesian :  these  two  are  again  de- 
nominated from  predomijuuKX,  5.  The  Calcareous.  6.  The 
.Carbonaceous. 

llu:  iciiiaiuing  »\x  duxunina,  derived  from  rjrcutnslances  or  Acdd 
accidences,  are,  7.  The  Com|)05ite,  or  Aggregnted  Rocks,  a* 
calcareous  spar  with  schorl,  quartz^  and  garnets,  felspar  and 
aidcrite  or  hornblende,  &c.  'I'hi^  dotnaio  has  of\en  been  con- 
founded with  the  gi-anitcs,  however  alien  from  tliat  dcdcrip* 
tiOD.  8.  The  DiaiiiictuniCj  or  rot'ks  in  which  tt>e  substances 
are  ao  completely  mingled*  that  it  is  diificuU,  even  upon  an 
Hudysis,  to  pronounce  which  prepond«.r.ites.  9.  The  Ano- 
malous, or  tho»e  whu-h  contradict  the  common  order  of 
nature,  and  pre-t^nt  unexpected  and  unusual  i:uml>inatian8. 
Some  of  these  domains,  thouf^h  they  aflbrd  few  objects  at 
present,  may,  in  the  pro^re^s  of  the  science,  be  greatly 
enriched  and  enlarged;  and  the  utility  of  v  .as  will 

be  more  perceptible  as  the  study  advance?  t"  _  ,:  :  .ectiun, 
the  greatest  obscurity  at  present  arising  iVuui  the  want  of 
Aeceaavy  subdivisions. 

Tbe  temaiiiing  three  domains  are  generally  admitted  in 
geological  works,  namely.  10.  The  Tran^ilient  Uocks,  an 
interesting  series,  in  whicli  one  substance  gradually  passes 
into  another,  as  gr.mite  into  porph\Ty,  trap  into  wacken, 
and  the  like.  II.  The  Decomposed  RfK'ks,  which  g-mdually 
decay  into  sand,  clay,  or  productive  soil.  IfJ,  The  \'utcanic» 
which  require  do  other  description. 

,     If  '  us  established  the  Domains,  or  Great  Divisions,       Modi 

of  1'  the  smaller  distinctions  can  be  derived  only 

fnUD  the  objects  themselves,  as  wu  now  arrive  at  what  are 
hy  most  mioenilogic  authors  denominated  Species,  though  to  ^ 
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(Mr  ftrbHnuTf  and  uiina<;feJ  systems,  u  Dr.  Towwon  iMi 
observed,  the  Genera  and  Species  are  oilen  ccNiftM4|fecl. 
^  Thus  in  the  improved  edition  of  JUnnieus,  the  chanicten 
which  constitute  the  Species  in  gmsum  form  Genera  in  the 
Guixmate  of  lime;  for  the  pulvmlent,  tiforous,  spathous, 
«od  compact  kinds  of  gypsum  form  but  so  many  Spcciei, 
whilst  the  pulverulent,  fibrous,  spathuus,  and  compact  kinds 
of  carbonate  of  lime  form  so  many  different  Genera.'** 
Now  these  very  appearances,  which  constitute  the  arbitrary 
Species  and  Genera  of  former  authors,  what  would  they  be, 
in  the  eyes  of  a  philosopher  or  grammarian,  except  different 
modifications,  or  modalities,  of  the  same  substance,  and  which 
by  a  shorter  term  may  be  denominated  Modes }  Hence  the 
term  Mode,  \rhicli  is  universally  applicable  and  unobjectioo- 
able,  to  distinguish  such  objects  in  mineralogy,  is  here  ad- 
mitted instead  of  Species  f. 

To  put  the  propriety  of  this  new  appellation  to  the  test, 
examples  may  be  produced  of  what  are  called  Species  by  the 
most  celebrated  mineralogie  writers.  WuUcrius.  among  the 
species  of  garnet,  first  mentions  that  of  an  undetermined 
figure,  composed  of  granular  particles ;  and  his  next  species 
ts  <^.an  undetermined  figure,  but  laminar.  What  are  these 
but  different  modifications,  or  modes,  of  the  same  stone? 
His  ripe  asbestus,  consisting  of  fibres  which  may  be  sepa* 
rated,  forms  one  species ;  while  that  of  which  the  fibrcis  can- 
not be  separated  constitutes  another.  What  are  these  but 
different  modifications  of  the  same  Substance?  In  the  last 
edition  of  Linnsus  by  Gmelin  the  term  modes  (modi)  has 
been  applied  to  various  appearances  of  petrification :  but 
what  are  sometimes  called  Genera,  and  sometimes  Species  (as 
iJ^eady  obserxed  from  Dr.  Townson),  are,  in  strict  language, 
mere  modifications  of  matter.  If  we  pass  to  one  of  the  most 
exact  of  the  French  mineralogists,  we  shall  find  the  sapphire 
arranged  as  the  tenth  species  of  the  uliceous,  and  the  topaz 

•  Pliiloiophy  of  Minenlogy,  p.  J  73. 
t  Eihf  iin|>Uc»  modiuj  tt  well  u  ^tdts*, 
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tfldS  llitCDth;  while  ia  feet  they  coerely  dSfler  id  ooliwr. 
■|p  Bugneaian  division,  what  arc  bolej  fullen'  earth,  &o. 
boraUbrent  modifications  of  the  same  m»xaire«>  Mr.  Kir- 
wnn  presents  no  exact  arrangement,  but  u«cs  Classea,  Fatni- 
]ie4,  and  Branches,  in  such  a  nianner  a«  frreatly  to  perpkx 
the  reader:  but  ail  his  apecies  and  families  are  mere  modifi- 
eHiojis,  and  the  sample  division  into  modes  would  convey  a 
flnr  dearer  idea  *. 

The  term  Mode  is  therefore  here  adopted  instead  of  what 
ai<e  called  Genera  by  some  writt_T9,  and  Species  by  others; 
this  uncertainty,  of  itself,  having  demonstrated  that  tlMr» 
are  neither  Genera  nor  Spcciej  in  mineralogy. 

But  as  it  is  now  universally  alluwod  by  all  mineralogists^ 
botvever  diffennit  their  systems,  that  the  whole  science  rests 
upon  chemistiy  alone,  and  that  no  certainty  can  be  found 
except  by  chemical  analysis,  the  word  Mode,  as  Hnally  admit- 
ted  into  the  present  system,  must  be  chiefly  undei-stood  to 
refer  to  the  chemical  Mobe  of  Combination,  upon  which 
the  nature  of  the  substances,  as  is  now  allowed  by  the 
greatest  chi'mists,  is  yet  more  dependent,  than  even  upon  the 
ingredients  combined.  It  is  the  Moos  op  Combinatiov 
which  distinguishes  a  diamond  from  carbon,  and  a  sapphire 
fixrni  argil  combined  with  a  little  iron:  the  essence  of  a  mi- 
neral oonsiflting  not  only  in  the  constituent  earths,  but  in 
the  peculiar  way  in  which  the  mivture  is  molifitd;  and  this 
rnodal  influence  also  prevails  in  many  artificial  mixtures  and 
compounds  f.  In  short,  the  pretended  species  of  former 
authors  are  merely  di^ereot  Modes  op  Combix^^tiov. 
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*  Df.  Thomoo.  io  kii  nliuble  ChemMinr,  Itas  prcfeneU  \\ie  f<BKUia  of 
Wartisr,  and  diKAnled  the  aid  i^nter*f  iv.  nj.  Mr.  Jaioeion  Cells  u«  tbil 
then  Is  In  fact  only  aitt  tpcciei  hi  mincrelu^,  namrly  (he  glohr*  but  creu 
tUs  msj  br  (ioubtcd  till  it  aball  Imvc  pruduccd  annlber,  at  Icaat  aa  round  and 
n  wtrked. 

^  Thb  mvf  he  nemplified  from  i1m  Arngtin  kptr,  in  which  ibt  liigfe- 
dtentB  are  ihe  tanr  as  iti  cilcarecwi  iptr,  jet  U  (lilfrra  in  vaKtsy  piopeniea*  not 
bom  eunpoiitjon  but  from  mo^rirauoii,  ttkc  gangut  uF  icd  1.1.1)  or  g]r)MuiD  pio* 
UbljT  iiBftning  a  tiiKturc  of  icon. 
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Structures.         This  thfrowft  important  part  of  the  arr         -  'n^ 

thus  borroweiJ  from  clipmisti-y,  wliirh,  like   i  ^-J, 

shouH   always  liover  miind  and  direct  the  labour!i  of  mine- 
ralogy; the  other  sitbdivisions  only  require  a  oharaotoristic 
clearness  to  afvoist  the  memory  (the  chief  object  in  ;iny  aj-strm 
'  of  nutiiml  histor\0,  and  an  approprinrion  to  the  siiliiect,  no 

as  to  satisfy  tiie  judgement  and  iiiuu^nallon.  i<>um  UiB 
earliest  prr)ductions  of  Linnaeiis  to  the  present  tane»  the 
word  Structurii  has  bcvn  applied,  with  cU'istcal  propriety, 
to  denote  a  monl  blriUing  and  charact eristic  distinction  lie- 
tween  mineral  stiHstances,  whether  on  a  gt-ent  or  on  a  small 
scale.  Linnaeus  ha*  objerved  that  there  are  only  tUi-er  ^rpat, 
roadfl  which  can  conduct  the  curious  traveller  lliroU(<h  the 
niinrral  kinii;dom  j  that  of  Physics,  or  Natural  PhiU)«>ophy» 
trhleh  treata  of  the  obscure  (generation  of  stones;  that  of 
Natund  History,  which  eiamines  their  evident  structures; 
and  that  of  ChemUtry.  which  considers  their  analyics*.  A 
term  Ihtis  strictly  appropriated,  and,  a?  it  were,  coiisecrated 
to  the  science,  has  therefore  been  selected  lor  tlie  next  chun 
mcferislic  subdivibion. 

Afpects.  But  us  Werner  und  his  ili5cipli*s  not  only  admit  the  variout 

earths  as  bo  many  Cienera ;  and  their  M»vlc3,  of  the  modifi- 
cations of  rho  m»xtur<M,  and  even  colours,  as  so  many  6pe- 
eSes;  but  aL)o  what  are^  with  ^reet  penury  and  uucuuthness 


*  "  Vm  ii'i|>lt-K  inntiiRi  per  Rirgniim  Tjipldfum  ruriosu*  dticii :  Plivalrn  qii» 
Jrnrcnrlit  )H-t  Lflpidiioiiih«ruiM  Cannes.  N.nirelt^qu)rrx<-tfrrit  pvr  L-ipiiluiii 
iprirM  .Strnftufoi  Chrmut  quv  AdMrmUt  per L^ipidum  fieatroctivu  yf ns/t/jo.*! 
Liitn.  Mui  ^^ro'linip.  !<■ 

In  ih^  4^(tion  of  b'ls  Svstrm.  Holmiie  1764*  IJnii^mi  bus  rhe  folloiviDg 
•mmf;  the  cilfn>ul  rb«raricpi :  *'  Tlie  Stnit-iurr,  fuli-iird,  fi»*il«*»  ccnvrr^nt, 
in  fT>(iin'?ni5"  WtmrT  %ays  limriione  it  of  a  ftimplf  fcinicttirr.  Dr.  Tliomwin, 
In  bii  vftlu  lile  Oirmi^fry,  wii*  lh«t  ip-ei**  Hiffpr*  in  Jis  MniMure  fr'tin  trnnitri 
aad  ih4t  dt^  «iru<  lurr  ul'  mica  lUtr  t»  ihinly  ftcbiftli<K.  |i  is  chiffly  jud^eii  by 
the  Tr^^»t*",  anfl  U  aa  apptnahl^  to  luiall  »|wcitiieii«,  if  well  ilvtirti,  »  to  tb« 
TorV*  tKrmmlvm;  if  may  be  wrtliy,  ct>n<pnrt,ruluiiinar,  larf;e-erain#d,  &c.  \c» 
In  rlEu'iral  L«lin  itfuctina  '»  not  only  a|>p]ic(i  to  ibc  Urgr»t  nbficM,  but  iti  my 
vinute  Miiaes,  u  tlmtitra  ventum,  *tructitrA  vatantm. 
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--ion«  of 
and  >  Mty  for 

mort  minute  discriminations  in  this  nrw  amin^^ment.  lo  • 
|u>«gM»ll^nt  and  elabonite  sy<;tcm  t>f  clieniUtry  Dr.  I'hoiiBOO 
have  bit  njion  the  jwt  and  naiuml  term,  when  bo 
the  word  aspect  aa  a  chief  cbaractrrwtic.  '•  The  iierti- 
culir  chumcters,  says  he,  are  tlie  following:  I.  A^[M'Ct  of 
the  surface;  3.  A«.|)ect  of  the  fracture;  3.  Aspect  of  ihe 
distinct  concretions;  4.  General  aspect,  &e."  A*  therefore 
X\w  most  important  object  m*the  slody  of  mineraU  U  to 
dUtingtiish  tbcm  bv  llieir  external  chai-ucters,  and  especiaUy 
by  those  apparent  to  I  he  eye,  the  asj/ect  brcoroes  of  such 
i-adiciil  importance  (h»f  ti  may  with  the  creaictst  projtrictjr 
be  admitted  into  the  disiincrive  nonu'ncUiHrc.  The  verb 
ospfctn  gijrnifies  to  view  with  great  attention  or  eame*tiM«», 
and  aflbrds  a  hint  to  the  student  that  these  sul>di%  iiions  called 
Aspects  require  strict  attention  iind  diftcrimiofition.  Thus* 
vrhile  the  Mo<ie  chieHy  expn*-«fa  Un-  tlinvrinc?  id*  cheuiical 
com|ios(tlon,  &c.  nnd  the  Sfructurp  fhi?  grand  chnmcteriitic, 
the  A'jpi^n  ri^fers  to  more  minute  fcatnre*  The  term  variety  Vtrirtieit  &c. 
U  unohfcetionable,  as  it  is  equaily  apfilii^lde  to  objects  of  ani- 
mated or  inert  matter;  ajid  diversify  may  bt*  used  10  implv  a 
fltill  greater  ditftrenco  than  the  vnturty  present?.  A  very 
fiiint  shade  of  difference  might,  if  neoe36ary>  be  called  ■ 
linetiTfteftf. 

Havin^;  thns  briefly  explainerl  the  present  system,  tho 
TC«aU  of  the  reflections  and  mwiiiHtions  of  many  yean  (for 
it  is  well  known  that  simplicity  in  a  plan,  or  a  machine,  m 
it  16  the  most  pei-fcct  quality,  so  it  is  the  Liwt  which  is  dis- 
covered), it  may  not  be  unnecess:iry  to  iUustratc  its  nece&Btty 
and  utility  by  boinc  further  observations. 

Theembarra^ments  nf  the  formrr  systems  cannot  be  more 
forcibly  evinced  than  by  the  fidUnving  di^rusAion  by  Wer- 
ner, in  his  important  work  on  tlio  KxtcniAl  Characten  of 
Minerals. 

'•  1  ahall  here  add  ?ome  remarks  u|)on  the  di*  ;sian  or  natu- 
ral order  of  UxUes  in  geaeral,  ai  well  for  example,  a*  expU- 
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Bf  tiMf  i^uigTftfih.     Wbm  we  m^A  to  amm^ 
i»  v,whHkktJKMaethu^.«lMB«evriibto 
«iBctlw«MC«ifml  order  oT  lK)dlei,««  KMrtfint  tada  priocM] 
pfe  an  wtndi  to  grooad  thai  dtUaaimJ^tim.    But  ihis  print 
<i^  dMoU  be  taken  froa  Um  BstUR  of  tiM  bodin,  M 
UttCMM^ueace  of  it ;  wmI  since  it  b  bf  that  «t«  deti 
la  itkat  dc;Kiv«  tbaM  bodie*  are  sinuKar  or  unlike,  it  ebouU 
ifaMT  fylly  the  principle  of  their  dafiereuee.     We 
in  thna  liodni  certain  rfir>ntihmT<  wfctch  arr  the  feui 
«f  their  MfaRnoee^  aad  aa  these  acvcrvl  reaembl 
mam  m  ten  aUed  or  varied,  eo  it  ig  with  the  bodies 

I  lhi»  then  is  the  only  prindple  on  which 
the  dm»  or  order  of  thne  natural  bodice.  II 
tm  dww  wAmre  ictetioiiB  are  found  in  natural 
{  hot  here  we  find  ■  difierence  between  thetn,  for  they 
tf*  divided  into  two  principal  specieap  the<«  relations  in  ono 
ODOifistin^  in  the  conlonnatioDf  and  thoee  of  the  other  in  the 
toropoAioa.  The  fint  oompriung  animab  and  wgetablea* 
at  the  Mcood  embracee  mcleora  and  the  mimeral  kingdom* 
It  U  true  that,  a*  beings  natunil  bodies,  tbe>*  are  at  the  same 
time  agjpvgtted  and  compoeed ;  but  the  first  are  formed  ^H 
part*  dUsi&ag  one  frotn  another,  and  wliich  we  call  organt^^ 
frhich  constitute  tlieir  relations;  the  la»t,  on  the  comrary, 
an  ehnplc*  or  formed  of  timUu-  |iarts,  and  consequently  can 
lunre  no  relationship  in  th^  a^^n^egalion.  Now,  as  they 
really  diifLT,  lliat  is  to  say  ihcy  have  different 
ip  we  must  eoricavour  to  recover  them  in  some  man- 
2  aodf  m  I  have  already  said,  this  can  be  only  by  their 
ion.  Ab  a  proof  of  which,  when  I  have  divided  into 
U  parts  as  posttible,  a  substance  of  one  of  the  Hrst  two 
kingdoms,  for  (rxaniple  a  plant,  I  cannot  affirm  that  each 
part  is  the  same  plant  j  because  not  any  of  thctiC 
here  the  fane  relationship  as  in  their  state  of  aggrcg^ 
liMt  it  toeny  in  their  entire  plant,  and  that  it  is  this 
wUeb  forma  this  or  that  plant  It  is  then  in  this  ro- 
thal  wemust  show  the  character  of  this  plant,  sUiccit 
by  the  division.    On  the  contrary,  I  can  divi 


>^ 


INTRODUCTION. 


wWever  as  I  witl ;  the  emftllfft  partkle  tbatctt 
led  by  mechanical  instruxucuts.  uUl  alwajrs  bt  tlM 
nkiiienl ;  for  each  particWj  b«  U  vver  «o  email,  prt«ervc» 
le  tame  properties  as  would  the  whole  io  their  collective 
These  qualities  consequently  are  not  oonfined  to  (he 
te,  «ince  they  do  not  cease  with  it.  But  if  I  destrny 
composition  of  a  mineral,  that  15  tf>  «ay.  if  I  reduce  it  to 
cousliluent  parts,  then  ench  sep&rale  coa»tituent  part  la 
the  same  mineral,  because  it  has  not  the  Bame  pro- 
i^aa  when  in  composition.  When,  for  example,  1  de» 
compoae  IW  gVaa&j  u\vcv  ore  fgia»eiz  <^oed<)  in  teparattBg 
the  si/rer.  the  saJpfauTj  and  (he  araem'c ;  or  cinahaT.  in  with* 
dtBwiu^  »efiajia(eJy  tjie  meixnm  and  the  bulphurj  1  '^"■vtf 
len  nf  of  (Ikese  constituent  parta,  that  thay  am  iiill  tke 
{mineral  in  the  composition  of  which  they  fbnneriy  eaiita^ 
Thua  there  ia  no  doubt  that  tlic  relai  ions  of  minerelfl  cooaiit 
iu  their  conitXKition,  uoce  they  ceaM  with  it, 

'*  In  the  bccoiid  place,  the  gnulation  of  natural  bodies  Into 
one  another  (wliich  is  the  mo6t  in£il)ibte  n'l^  of  the  natural 
, hitler),  shows  us  that  the  different  relation.'t  of  the  bodifliof 
Shetwofiirmcr  lving:iJonis  ron-U^t  in  their  a^grrgiitcd  state,  by 
which  they  pass  as  it  were  the  one  into  the  other; 
rise  that  the  relations  o(  txidic^  of  the  two  latter 
(,  that  is  to  say.  minerata  and  meteors,  are  in  their 
ipofiilioD,  because  it  is  only  by  reason  of  this  composition 
that  they  pass  the  one  into  the  other  :  as,  t(>r example,  in  the 
ininerAl  kingdom^  tlie  gb£«y  silver  ore  paseee  to  another  kind 
(the  briftJe) ;  this  to  the  rod  silver  ore  fRotkgulHg) ;  and 
this  again  to  the  white  sihei-  ore  i^ftiMsguUige) ;  according 
as  to  the  tirst  is  joined  arsenic,  to  the  lacond  raw  iron,  and 
to  the  third  copper.  In  fine,  we  have  a  sufficient  number  of 
examples  of  parages  of  the  animal  kingdom  into  the  vege(»* 
Ule,  and  of  the  mineral  kingdom  into  that  of  meteon; 
whereas,  with  regard  to  the  passage  of  the  animal  and  t«- 
getable  kingdoms  into  the  mineral,  we  have  no  proof:  and 
indeed,  Ob  ue  have  befoi'e  obeerved,  that  can  never  be,  b&* 
ia  the  tint  the  natural  order  of  relatione  follows  thdr 
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■^^l^gAtionj  while  ia  the  latter  it  follnwa  their  comjio* 
sition. 
.k  -  "  But  Ihe  foUtnnng  question  may  still  be  raised  coocern- 
iug  the  ai-dor  and  t.y»cun  tif  minerals  ;  '  As  it  is  certain  that 
minerals,  Avfacn  their  composition  changes,  are  also  changed 
in  their  fxtcrJor.  cannot  we  in  this  extej'ior  find  charactcra 
to  determine  their  iinttiral  onler  nr  sequenre,  as  well  as  tho6« 
UUkt  are  tuki-o  frotii  their  affinities  of  compoAilion?*  Here 
ia  the  answer  :  We  can,  it  is  true,  discover  the  different  rela- 
tions of  composition  in  niincraln  by  iheir  diffci^nt  external 
characters^  when  they  are  both  determined  beforehand  ;  but 
we  cannot  disciiver  the  order  of  these  conformities,  because 
nature  employs  iiidiOereutly  sometiuies  one  character,  som»- 
times  anut her,  to  indicate  the  interior  diiierence,  that  is  to 
say,  the  composition  }  in  the  second  place,  because  each  ex- 
terior character  sometimes  arises  from  an  essential  difference^ 
at  other  times  only  from  an  accidental  variety.  The  systems 
ot'  tbwe  who  have  inclined  to  arraDg;o  minerals  by  their  ex- 
ternal characters,  may  ah'eady  furnish  proof  of  the  inconve- 
niences of  this  method,  because  we  there  sec  mtnerali 
brought  together  which  are  essentially  di&rcnt ;  and  that 
those  of  the  same  kind  are  bejiaratpd  by  reason  of  some  acci« 
dental  variety.  fiotan»ts  and  Zoologists  have  this  advantage, 
that  in  the  objects  of  those  sciences  they  tind  the  conformitiei 
of  bodies  by  Uieir  exterior;  and  that  while  they  endeavour 
to  class  tlieiu,  accordin^r  to  the  a^£^gation  of  their  external 
parts  (or  organs),  they  describe  also  their  external  characters, 
and  iu  some  measure  accomplibh  these  two  objects  at  the 
earoe  lime.  Tlie  labour  of  mincnUo^ts  is  quite  different ; 
they  must  determine  at  once  the  compf^ition  of  minerals  by 
tlieir  appearances  under  clienjicul  operations,  or  olherwihe 
leave  it  to  be  determined  by  the  chemists,  and  consccjuently 
class  them  accordingly.  Tliey  oujjht,  on  the  other  hand}  to 
-seek  after  their  exterior  chamctera,  in  order  to  complete  llic 
diucripliun  from  them. 

"  I  &hall  also  remark,  in  the  first  place,  that  minendogists 
hitherto  seem  to  mu  to  have  been  too  much  attached  to  the 
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itioD,  In  tiieir  aysrems,  of  the  ibar  gradual  ifiiiiinff 

he  logicians,  into  cUaset,  orthn,  genera,  and  tpeeie$(  aad 

to  a  certain  dcgtte,  tbey  thereby  do  violence  to  nature, 

\,  nevertheJesj,  believe  tb^t  in  this  res^eet  wv  may  cJcienniiM 

iaomethi/ig  ccriuiu :   tiiat  »  to  lui)-,  buw  uiaiiy  df^-ees  tbcra 

jMrt  in  the  dihlfciuik  uf  luiiii'ruU  accoHin^  to  llieir  •  ■  t 

\h  :  but  as  this  la  not  the  place  to  euLuge  on  c.         -^     i. 

shall  reserve  it  fur  another  occadion^  since,  in  reganl  to  the 

aubdivi&ions,  it  is  always  well  to  preserve  those  oucc  iutn>* 

duccd. 

"  1  shall  obaciTc,  m  Uic  i-ecoad  pUcc,  that.  m'mcnxlogiAU 
mre  little  agretd,  and  are  even  undecidt*J,  with  re^^anJ  to 
'yvhat  they  caU  the  tpecifs:  if  wc  would  (aJic  this  word  in  a 
[i^termined  sense,  in  gr^neral,  all  luincmlit  that  cs^ciitully 
liffer  from  one  unotbei'  in  the  relatione  of  thirir  euro pc »s i t ion 
form  diCrercnt£pecie«  ;  and  all  thoee  Umt  etcientialty  aasinuUte 
In  these  rcUtions,  Bbould  be  ooDiiikred  aa  ft>nuini^  one  sola 
species.  Moreover,  all  the  separate  fnccea  of  one  »pecieA  are 
indirtdud/t*,  to  which  we  substitute  the  word  «jDrcietj  became 
it  is  Impossible  to  hare  at  Llie  some  time  the  entire  speciea 
\%'hich  comprises}  all  the  mineral  individuald  wliich  may  Ije 
found  buried  under  the  eailb,  or  upon  its  surface.  In  shortj 
all  the  mineraU  by  which  one  species  pas&es  into  anolbePj 
md  which  accidentally  diSisr  in  one  or  other  of  its  cbaxao* 
ters,  are  varieiies.'f 

The  division  into  Genus  and  Species  seems,  aa  Werner  here 
justly  obaerves,  to  have  beta  lirst  concei?ed  by  the  wriiera 

*  Hits  wtmi  li  B  funhtft  proof  of  tlie  ftUurditj  of  tlic  djaiftntion ;  ftir  • 
plant  ur  an  aiiinitl  niay  be  ui  mtKkMiuJ,  Lui  •  inmenl  immj  always  be  (Jivtd^l 
ad  mfnitum, 

f  Wenwf,  Tnlt^  ties  Candefea  fixuricuu  dt*  Fobtltt,  t»t.  ds  Ikbrfuue 
PSnn!«t,  Piris,  1790,  Snx  p.  9 — 18. 

'fke  Gennnn  urnu  uft«d  by  Werner  (aee  PrmaptM  dt  Umffltipt,  ptr 
3eithout  et  Smivr.  Pan*  an  i,)  ire  Gtirhiefhtn-  fbrGeniU;  Gattmii^m  tbt 
Speoo;  Artm  fur  Sui-'ijMiWi.  The  tint  (lee  bchnn)  mram  e^nm,  fpfrit*, 
iKe»  uy  geaden,  nai'wD.  The  lecoody  lort,  minner,  spnici  of  uuooIk 
dibri|   90XX,  •p«ric*»  net)   uature,  nrniptenion,  air,  tutnaMt  t««ioittt 


on  rhetoric  and  logic.  The  great  Milton,  in  bi5  Lfttid 
treatise'  on  logic*,  has  discussed  this  subject,  chiefly  on  tb^H 
authority  of  Aristotle  and  Cicero  :  his  examples  are  onh^H 
accidentally  from  living  hcings;  and  he  eren  appears  embar- 
rassed to  distinguish  between  the  «pccie3  and  individuals  i  for 
he  argues  that,  as  form  is  admitted  by  Aristotle  as  a  dbcri- 
mination  of  the  species,  and  every  man  differs  in  form  from 
another,  so  every  man  mu^t  form  a  distinct  species.  He 
adds,  that  the  lawyers  allow  man  to  be  a  genm,  while  indi 
viduaU  (^t>astitutc  the  species;  but  be  observes,  that  Ovic 
divides  the  g€nus  animal  intojive  species:  StarSt  Birds,  DeasU 
FuheSt  and  Afen.  So  Cicero  divides  virtue  into  four  tpeciet[ 
Prudence,  Justice,  Fortitude^  and  Temperance.  The  pe-^ 
dantry  of  thi^  great  poet  is  truly  risible ;  but  thus  it  was 
when  logic  was  the  art  of  talking  nonsenHe  according  to i 
fixed  method.  Yet  it  is  from  logic,  as  Werner  and  the  otl 
German  mineralogists  allow,  tliat  the  imaginary  distinctif 
of  genus  and  9])ccies  were  admitted  iuto  mineralogy  ! 

Dolomieu  being  sensible  that  the  whole  process  dopei 
Vpon  aJK'crtaining  the  species,  which  if  once  admitted, 
genera,   &c.  would   fuUow    of  course,  has  employed   mm 
metaphysical  reasoning  in  his  usual  prolix,  conftuscd,  ai 
digrcDsive  style,  to  ascertain  an  imaginary  species  in 
ralogy.     He  ought  to  have  begun  by  informing  his  rei 
that  he  was  only  discussing  the  word  species,  as  used 
modem  natural  historv,  where,  iu  that  of  animated  nature, 
has  become  a  useful  distinction.     But  the  ancient  and  cl 
sical  senses  may  be  learned  from  the  commonest  dictiouarie^i 


*  London,  167S»  19no,  cap.  97. 

f  At  Tot  exBinple  tliat  orAinswonh.    "SrLCiu,  ei.  t  (i  spbcio.)   (l,) 
furm,  figure,  bstiiun,  (x  ihapc.     {^.)  A  sight,  ot  ubjcct  pmroTed  to  ibc 
(3.}  A  likenoa,  or  reprncnlatton.     (4.)  An  outnrd  show,  or  Bppetrai 
(S.)  Colour  or  preienco.     (6.)  A  t-ision  or  light,  ■  spectre.     (7.)  Aii 

pictttre,  or  itttuc.     (8.)  An  eicamplc,  a  spcdiucn  or  iiutance.     (9.)  The  qi 

oT*  thing.     [lO.J  A]«oa  particular  son,  a  kind  of  tilings  under 
fMKtil  head.    (1  i.J  Sight  or  riew.    (13.)  All  kindi  of  spire,  a  drag.     (IS.J 
Corn  Of  fruit.    (U.)  A  piece  of  muocy.     (15.)  A  gaiment,  or  apptirrU 
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It  is  mdeed  not  a  little  retnarkAble  Ui&t,  among  the  num^ 
rooi  aeasea  in  which  Hh:  wirrd  <^pt'cicA  in  lucd  by  the  Vonuui 
classics,  there  is  little  appcnnmci!  of  iti&  modcTB  tense  in  natxinl 
brstory.  Nay.  cren  in  the  mcwlcrn  Ungua^esi  all  ita  ikrtT»» 
tions  and  collaterals  may  be  equally  said  f  i>  be  foreign  to  that 
ftcceptation;  as  for  example  in  I '  '  ^ -h,  j^cuU,  ^ptcioi/y, 
^cinUy,  specific,  $pt(:iJicaUy ,  .,[  p*clji«ttumt  $peeifif, 

tpecimfn, ipecioui,  tpeciousty.  It  Uicrpfore chiefly  belongs,  with 
the  greater  part  of  the  Linnean  lan^iagc,  toanuxkru  Utiaity 
so  barbaroiM,  aa  even  to  confound  genden  and  CB&e9>  mad 
many  othexs  of  the  comtuouviV  vuli.-^  nf  gi-ammar. 

But  to  return  to  its  it»e  in  modora  mCnanJogy.  In  his 
able  ciitictsm  on  Hatif's  Tableau  CoMparatif,  the  kv4t  fViiit  of 
lite  researches  of  that  eminent  rr\-6(aI)ogibtj  Ldnu.-tltcrie  hu 
shown  tltat  t  he  supposed  spedes  can  l>e  iL9Ccrt:tiu«l  by  no  matnc 
but  that  of  cheuiical  aasdy&S» ;  and  ttiat  tht'  doctrine  of  tha 
integrant  molecule  has  been  abandoned  by  Uaiiy  hinuaif  *. 


Any  »on,  of  mett.  (17-1  ^  cotiuovenj. — ().)  Spcria  cl  figun  Iiomana,  Ck,  * 
fro  T.  Aotf.  93.  Specie  Irpidl  muii«r,  Ptavi.  Hifi.  1,  4,  0.  Prom'iwi  b«lh%b 
«t  npUli  effcnvrnnr  if^cien  oriif  Lw,  2f  99.  (90  ^<>i^  ^'^^  h'oc  •p«ci<m 
farisft  fDcnte  Ctionabiu*  ^'rj.  Bn.  9,  407.  (A.)  Spericm  oc  fmrnmrn  similrm 
geric  «ju*  iintgo,  i.urr.  4,  49,  (4.)  Movrri  falU  nsionr*  et  tyictic  doknWp 
C^.  Tiur.  4i  18.  Pnetrr  tpeciem  ilUm  fiiugcnda  vici*  com  npc*  firskairir, 
Uv.  (5.5  H  SecoritM  tyccie  bWtvln,  trip«  rep\id»0(k»  Ci*.  de  vfmic.  IJ. 
(<.)  Nod  priu^  hnnrm  dntiiU  invctiui,  quam  tpccin  bat^HUK  nmliera  bunuA 
UBplior,  vVctartm  teiuW*  ultrh  Hnnom  Lmuao  piDhibniaft,  £Wf.  Ct^i^  I. 
8lV»  t^iiuqttc  <«nd«ni  apfciem  iliquot  j«m  norribtu  oliMrvari  rctulii.  Fd.  i}.  97. 
I  Specie*  Hnrnen,  tuir.  1,  123.  (7)  Ex  »re  »]Hrd«  wtiu,  «/f.  Cir,  Dw.  !> 
13.  Eft  •unpe  jpeciea  Vertumnuj,  Prop.  4,  9,  3i,  (ft.)  Ihnit  fpecina 
libcrtatis  e»r,  >i  ocotiibut,  quoij  quUqtir  vellrt,  le^btu  ctpcriri  llcrrrt.  Xep» 
Timol^  vilfin.  {♦-)  lit.  35,  *9.  (10.)  X  Cum  j^nere  idrm  air,  fit  •liuil,  q\Kid 
qufaUm  parte  et  tpecie  difient,  Crc.  Jc  /kd.  I,  -ir.  X  In  tmhcntito,  Tac. 
&mn.  5.  (ll.)  Lam  point  nuju*  lumen  convcrtpre  nubv.  Ad  •pvotsmt 
l^ut.  S,  704.  (19  )  Curahl*  ui  tpccierum  vts  unine  rorpai  tnSckr,  Pai/.  Octak^ 
lit.  14.    (13.)  Afead*    (14.)  Xiff.  cr  Mau.    (15 )  C^.    (ta.)   fjmyr. 

07)  0«" 

*  L'amljM  at  pfgore  qut !«  for  chiomiti  «y  une  •i{>^e,  que  paice  qu'ellt 
y  trowt  cOMtmBMt  la  D»tefe»  prindpcs^    Done  il  u'j  n  que  I'vialvH  qui 

4lct«ni)iot  Im  a^kkcK.    Dvoc  toutt  •uUcAim,  «rij«Alliste  9a  noa,  <leai  CuuItm 
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As 


therefore 


•dcs. 


iCed  on  a]]  hands^  tliat  chemistry 
can  decide  what  is  called  the  species,  and  that  it  depends  c 
on  the  MOOS  OP  coMoiNATioN,  u  it  not  more  logical  and 
|»hilo»o]ihical  tu  adopt  the  only  term  which  can  express  ita 
nature? 

It  Is  clen.r  that  Hauy  has  abandoned  his  doctiinc  of  species^ 
In  vvhich  he  had  fnllmred  Dolomieu,  who  ai»sumed  the  rnoi 
Oile  intcgrante  of  Dcli^le  a^  the  hasi*  of  a  b|H'ciei>*.     D<jlotni4 
closes  his  elaboi-ate  es:i;ty  on  the  subject  with  the  fbllowii 
atrange  deBoition  of  a  bpecicsj  in  fact  a  mere  eru  raiion'u 
mineralogy. 

*'  The   mincralogic   syiccies    is   a  being  distinct  from 
otiiera  by  a  iMiriicular  constitution,  and  which  receives 
that  constitution  evci7  thing  which  should  cliaracterise 
Tbifl  being  exists  in  the  inlegiant  molecule,  is  physically 
presented  by  the  homogenous  masses  which  liave  been 
mittcd  to  the  laws  of  regular  aggregjtion,  and  it  holds  undc 
its  dependence  all  the  beings  which  have  a  similar  const ii 

n,  even  when  fauhs  of  conformation  set  ihtm  at  a  distant 

m  the  phyjierd  rcprescnlarion  of  the  species,  or  wh( 
■uperfluities  and  contaminations  make  it  wear  a  furei^ 
livery."  A  very  curious  and  original  specimen  of  a  defii 
tion! 

Though  Werner  repeatedly  allows  that  all  minemV 
arrangements  must  depend  upon  chemistry,  as  they  cnn 
be  formed  on  the  quality,  and  quantity,  and  mode  of  comi 
nation  of  the  constituent  parts;  yet,  with  a  not  illau^al 
predilection  in  fiivour  of  natural  characters,  he  uses 
chiefly   to  decide  the  species  j  while  the  species  is  in 
the  most  important  and  the  most  dependent  upon  chei 


sul 


onl 


thei 


fvllre  constamment  lea  mlm/ii  priiteipfs,  ««t  ane  wfii^t.    II  n'ett  (lu 
de  wvoa  si  ell*  a  une  niu)(.-cut«.     MtU  I'tnaKM  i?^  eat  insnAsantf,  U 
cncrire  avoir  ^ard  &mx  aincitrrs  mcricun*  et  aux  pa^rti5t&  ph^^^uft  ;  comi 
pour  le  Bpaite  catcoire  et  t'arTBgonilc,  le  rudiU  et  IVtMiule.*    Joum.dl| 
JuiUet,  1809>  ,  ^ 

*  See  Tal^lcAU,  p.  ii.  *'  J't*  pr^££f^  riodtca^a  de  Ufamu  primitivi  ft 
de  la  maUnlt  itU^rante,'*  &c. 
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ttiJ*.  Hence  have  arisen  the  chief  errors  in  his  s>'§fein,  ably 
cxposM  by  CheneviXp  who  has  shown  thnt  the  diffmnt 
^>ecied  of  Werner  are  often  vague  and  inttcterminate ;  and 
the  order  of  his  arrang:fmcnt  not  seldom  capriciou*  and 
imaginary,  and  far  from  belnc;  founded  on  hi?  own  principle 
of  chentical  compmition.  The  calrarcoun  spars  are  united 
under  several  groupi,  accordirijEf  to  ihe  acid  which  predomi- 
nates. Thoec  be  has  marked  A,  B,  C,  D,  are  truly  German 
distinctions.  Dr.  Thomson  has  justly  ob««i'ved.  that  by  his 
use  of  ^roi/f>i  and /uniUiev,  Werner  U  struggling  against  hia 
own  system. 

But  (he  Trtoda  aiftnittrd  in  the  place  of  the  gpecies,  obviates 
these  difHcuIlies.  Il  presents  a  reaJ  chief  distinclinn  betneen 
the  species,  that  founded  on  chemical  analysis,  as  it  refers  to 
ihc  mode  of  comhinatiottt  the  nding  principle  in  tlio  difference 
between  one  mineral  and  another,  considered  even  in  the 
most  abstracted  point  of  view,  and  with  regard  to  the  purest 
substances,  aa  cn'Stals,  gemsj  8ic. ;  as  even  a  variation  in  the 
water  of  crystalli^alion  sometimes  distinguishes  one  mode 
from  another.  But  though  what  are  admitted  as  distinct 
modes,  will  perhaps  always  be  found  to  differ  in  chemicail 
analysis  j  yet  as  Ihe  science  does  not  admit  of  too  much  pre- 
cision, while  the  substances  themselves  are  always  variable, 
as  partaking  of  a  mutual  nature,  and  only  portions  of  that 
vast  mixture  the  shell  of  the  globe ;  the  mode  may  also  more 
laxly  be  understood  to  include  some  modi^cations  of  external 
characters,  under  what  is  called  aggregation  in  particular. 
Thus  the  aggregated  stones  may  become  modes,  as  well  at 
the  combined.  But  in  passing  to  the  Structure  and  Aspect, 
the  chemical  characteristics  may  in  general  be  considered  aa 
abandoned,  or  exchanged  for  the  physical  or  external. 

This  unavoidable  4|icertainty  has  been  well  illustrated  by 
the  greattikt^f  p^balogists. 


rW 


iko  BcQthkDt,  i.  47>    June^i 


Either  of  die  ifiten,  doiva  iht  fpecSes  from 
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SftiTseHre** 

obeerviitionB. 


"  One  cannot  too  often  repeat  that  there  must  be  found  In 
the  mineral  norld,  and  that  in  eficct  ia  it  ore  found,  all  iht 
mixtures  in  ail  imapnable  prtqiortions,  from  which  proceed 
an  infinite  ntiiiiber  of  niixcil  and  undetcrujined  kinds. 

"  If  in  the  kingdom  of  organised  being?,  wliere  the  spe- 
cific fomu  are  dctennincd  by  the  seeds,  it  is  often  difficult  to 
mark  the  limits  of  the  epecies  ;  how  much  more  so  to  ascer« 
tain  thorn  in  one  where  only  the  force  of  cohesion  unites  the 
elements,  whatevrr  be  their  nature,  and  in  whatever  proper* 
tion  chance  coUecU  them. 

"  It  is  for  this  reason  tlmt  in  this  work  I  have  avoided 

^ving  names  to  the  stones  I  have  written  cif>  xvhen  i  hav^ 

not  been  able  to  ascertain  them  by  decided  marks,  whiGk_ 

could  tix  their  place  in  the  knowo  system  of  the  nom« 

dature. 

*'  Those  who  collect,  and  the  nomenclators  properly 
called,  do  not  lik^  tiicAc  doubtful  sorts,  which  it  is  loo 
cult  to  arrange  imder  the  known  genera.     They  neglect 
even  reject  them  entirely*  because  they  appear  to  rcpi 
tlie  Imperfection  of  their  systems,     For  this  reasoo  one 
in  the  greatest  number  of  cabinets,  only  the  sorts  whose 
rarters  ore  decidedly  known.     Tliere  notiiini^  stops  you, 
is  conformable  to  re<:cived  systems,  and  all  have  fixed  nai 
But  when  nature  is  studied  by  herself,  when  one  pro| 
instead  of  finding  cabinet  specimens,  to  study  minutely 
the  productions  of  the  mineral  kingdom,  aud  is  at  the 
time  jealous  of  a  certain  degree  of  precision,  one  finds 
every  step  torlinduals  which  it  may  be  said  to  be  impossible 
grange  under  known  denominations.     One  may  then 
the  bounds;  one  maf  determine  how  far  each  individual- 
proaches  to,  or  recedes  from,  such  and  such  a  species ; 
one  cannot  poaitively  aifirm  the  name  of  tlie  one  or  otliu*  of, 
these  species,'** 


*  Sutumv,  u.  406. 
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Order 

proposed. 


§  2.  Order  of  the  dhtincinc  Characters. 

Tlic  present  work  oaay   Ik-  -     '  passed   throij^b 

•CTrrnl  ctiitions,  before  ii?  puS  -  .  ami  the  |jor- 

tions  Dewiy  nioditied.  Or  QoaUy  rejected,  with  tlie  (ktached 
jibcussionji,  eooipaaed  in  ordt^r  to  ct)nM>lkUite  the  progRM 
uuivcrsiil  ooDftiflte&cy  of  i)u*  plao>  vrould  form  a  modente 
VDltxiD&     These  precdtuti"  i^;  necessary,  as  u\mu  aa 

unknown  i:(»a1  the  dii4co\„_L  „^^ilof»  boflts  to  sound  the 
bottom,  before  the  »hip  xm^jUtTwwii  with  safety.  AnM>Qg 
numeTT>ii»  diffieulries,  which  will  he  perceiied  iti  proportioa 
to  thr  learning  of  the  n^erj  the  arraD^emcnt  of  xht  cha- 
racters and  the  <  <ae  or  two  of  the  t\&^'  terras,  were 
not  the  least,  i ...  j  i-.-vv  stand  as^follow:  Texture,  Han); 
nc99r  Fracture,  Fropnents,  Weighty  Lustre.  Traiij|Hirenc)'j 
to  which  the  colour  is  »omeiiaMft  added,  though  the  tnu6t 
v%ueand  insignificant  of  nU  thediaraictenbtice;. 

Murray,  \x\  bis  excelleaf^ysCem  of  Chemifitiy,  has  justly  Obj«rtlomta 
cbierved  that  it  i»  difficult  to  attach  precise  ideas  to  aj  (jitiBry       cipl>€«. 
mmsbers.     Every  reader  must  have  oh^erved,  tliut  he  pa^aes 
wiftbiMt  reicotion  the  ciphers  1>  2,3,  &c.  Mhru  applied  to 
Ifardnes^  Specific   Gravity,  Lustre,  or  Trannparcncy;     It 
therefhre  scented  more  advantageous  to  ecnpkiy  terms  derived 
ftmn  the  subatanccs  themselves,  which,  though  only  relative 
and  recoUectlve,  y^  con^-ey  ukas  more  clear,  and,  to  to 
speak,  more  tan^pble  than  banen  ciphers.     In  t  lus,  <  and  other 
ioatances,  the  reader  not  coaverBout  witlk  modem  luincralogy 
may  perhaps  be  surprised  at  the  neology :  hut  he  must  be      Npoloirv 
informed  that  the  science, itself  is  entirely  n«W;  and  that  "**'*P*"»'>le. 
there  is  no  recent  raineralo^cal  work  which  does  not  at>ound 
•with  new  terms,  not  to  be  found  in  any  dictionary,  hut  which 
are  \m\-  necessary,  in  order  to  dcliucate  frubstajiccs 

and  qui  ':h  did  not  before  fall  withia  the  ranK:e  of 

human  <>r  language.    The  names  which  have  been  ^ 

added  to  boiuay  und  zoology,  witliia  half  a  century,  m^t  be 
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rountcd  by  hundreds  j  and  in  the  progress  of  mineralogy,  % 
simitar  ncolo^  cannot  be  avoided.  While  some  recent 
authors  of  mineralo^  pollute  the  classical  langiin^  of  our 
fathers  with  an  inuntiation  of  barbarous  German  word«j  de- 
rived from  the  vulgar  dialects  of  illiterate  miners,  whp  of 
coui^se  first  obw?rved  the  distinctions  between  mineral  bodies  i 
it  be^'ame  the  more  an  object  of  ambition  to  treat  this  diffi- 
cult subject  with  such  a  riepnee  of  classical  purity,  as  not  to 
disgust  the  eye  of  taste,  contemn  the  discussions  of  gram- 
mar, or  vitiate  {he  eternal  tenor  of  our  language. 
New  term*.  The  new  terms  chiefly  required,  were  to  designftte  the 
degrees  of  hardness  and  weight,  which  had  been  indicated  by 
ciphers,  even  by  authors  who  used  epithets  to  express  tbo 
other  characters.  As  Chalk,  Gyp&um^  Marble,  Basalt,  Fel* 
fpar,  Rock  Crystal,  and  Conindon,  form  various  stages  oi 
hardness,  at  the  distance  of  200  or  more  in  the  common 
tables,  they  have  been  chosen  to  express  the  relative  hardness 
of  other  siUistances,  by  the  following  terms  :  Crftitt  Gyptic, 
Marmorlc,  Basaltic,  Fehparic,  Crt/staliCf  Cortindic.  In  order 
to  diversify  the  form  of  the  epithets,  the  weight  has  been 
designated  by  another  Latin  adjective  termination,  that  ijk 
osuB,  which  9bme  grammarians  affirm  generally  to  denote 
weight  or  labour,  as  i^boriosus,  ponderotuif  operosuSt  &c.  and 
the  last  word  has  even  been  admitted  into  ctassical  English 
in  the  form  operose.  As  Pumice,  Coal,  Granite,  Siderite, 
and  Bar)tes,  form  a  scale  of  gradations  in  weight,  they  art 
here  selected  to  denote  that  qualitj',  as  being  Pumicose,  Car- 
bonoxe,  Granitosej  Siderose,  Barytose. 

But  the  characters  themselves,  and  their  arrangement^ 
require  fiirtfier  ex}danationA.  Tjhe  Texture  and  Hardness 
occupy  the  first  place,  because  adepts  generally  examine  tbem 
first,  by  means  of  the  lens  and  knife.  Dr.  Townson  ha« 
observed  that  these  instruments  should  ahv-a^-s  be  in  tb« 
pocket  of  a  mineralogist.  "  With  the  lattei^  4fttf'  a  little, 
practice,  he  will  be  able  readily  to  find  the  hardmss  of  most 
fossils-j  and  the  former  will  furnish  him  with  very  accurate 
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JttAMge  of  their  texture,   ami  be  of  partlniUr  uv  la 
many  of  lii&  geolo^cal  RpccuUtioiis  on  their  format ioro**** 

Thifi  sltilftil  iiuthor  has  arranged  his  chanc  '  --  ful* 

lowinj^  ordor:    Tt-xture,    Fracture,    LustrCj   11  Km- 

lily,  Transparency,  Fragtiwrnts,  Colour.  It  is  boprd  Uie 
ieat  anang^ment  will  be  found  more  justly  |irn^mftli« 
and  coBB^Tted.  But  after  having  advanncil  &f\^ntl  Mgczit 
arguntpnis  against  Werner's  arfangcmeot,  in  hU  trtith  chaij- 
ter,  which  treats  of  Classification,  Description,  and  Investi- 
gBtioDt  be  strangely  introduces  the  following  remark  in  his 
nlhtHcbaptO-T,  on  \hc  Kxtc-virvr  CViMai<HfT^  of  Mu\ci  i, 

hence  appears  to  have  bern  written  after  the  f  enth.  ■    i , 

i  have  mndo  some  objections,  in  my  tenth  ciiapfer,  to  the 
order  of  the  characters  in  the  descriptions^  di*iappixmng  of 
their  beg;inning  by  their  least  characteristic  qualities,  a«  co- 
lour and  accidental  shapes;  yet  I  perceive,  were  I  to  throw 
these  further  backward,  other  inconveniences  would  bo  the 
eonsequcnce.  The  clukracter&  lielnn^ng  to  each  of  the  three 
different  states  of  cohesion,  as  solid,  friable,  and  ftuid.  are 
pbced  under  their  respective  hcnda ;  but  the  cuJount,  being 
common  to  all  the  three,  are  placed  first. '  This  h  certaiofy 
s  specimen  of  careless  composition.  Tiift  supposed  ineonve- 
niencrs  ought  to  have  been  indicated,  if  they  (fid  not  coosiH 
In  the  labour,  certainly  not  small,  of  altering  or  rewriting 
a  systrm  already  composed,  in  order  to  render  it  coherent  and 
uui(()nn.  But  il»e  forcible  argimients,  in  hb  tenth  chapter, 
remain  unconfuted ;  and  the  arraog'ement  of  Werner's  cha- 
racters has  met  with  other  able  opponeotj.  His  cxticme 
attachment  to  the  distinction  of  coloui-s,  from  which  he  has  "*''«Hnu«tic« 
even  deduced  many  improper,  not  to  say  absurd,  appellations 
of  mineral  substances,  has  le<I  liim  to  place  this  vague  cha- 
racteristic in  llic  first  rank.  The  incongruityof  the  concate- 
nation has  been  justly  ridiculed  in  other  respects.  From  the 
Ltistre  he  passes  to  the  Fracture,  and  from  the  Fracture  to 
the  TraDsrareacyj  from  the  Coldness  to  the  Weighty  and 
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tix>m  the  Weight  to  the  Smell.  It  would  certainly  h&v« 
more  natural  and  ivlional  to  have  joined  the  Lu&tre  with  the 
Colour,  and  the  Weight  with  the  Hardness,  His  idea  of  the 
fiuccp^ive  Ufie  of  the  sensos,  in  the  examination  of  any  mine- 
ral, ii  quite  ima^rinary  ;  as  before  an  examination  with  a  Irnsj 
it  may  be  weighed  in  the  hand,  or  its  hardness  tried  with  a 
knife/&c. ;  and  it  would  be  ridiculous  to  build  a  science 
upon  bimple  exertions  of  the  will.  Indepeodently  of  this  new 
kind  of  pedant  ry«  derived  from  German  metaphysics,  it  it 
not  the  cnnsideration  what  senses  are  Brst  impressed,  lluU 
thoald  regelate  the  siicceMion  of  characteristics ;  but,  on  the 
contrary,  their  own  intrinsic  importance.  Hence  the  tex- 
ture is  heiv  placed  in  the  first  rank,  thouj;h  totally  omitted 
by  Werner,  or  confounded  with  the  fracture,  with  which 
indeed  it  is  intimately  allied  :  but  two  other  celebrated  mi- 
neralo^^s,  Wiedenman  and  Estner,  have  juitlly  introduced 
the  texture  aj*  a  characteriatic  of  the  mo6t  radical  importance. 
In  many  caste  it  may  be  judgerl  by  the  eye,  but  in  mo6t 
requirCA  a  lens.  The  hardneia,  which  follows,  may  be  tried 
by  the  knife  or  file  ;  instruments  indispensable  to  the  mine? 
ralogitt.  The  %vcight  may,  af^er  some  expoj-ience,  be  e»ti* 
mated  by  the  hand;  but  some  of  Die  disciples  of  Werner 
have  confiMindcd  this  external  character  witli  the  specific 
gravity*  which  belnnfi:s  to  the  chemical  class  of  characters. 

Mr  Kirwan  ha^  ju?iily  observed  the  inaccuracy  of  Werner 
and  his  disciples.,  who  have  confounded  the  texture  with  the 
fipacture.  The  most  minute  account  of  the  fonneTj  ia  tikai 
by  Dr.  Townson  above  mentioned. 


TmmMtion 

tiic  texture* 


"  The  Texture,  Textura, 

*'  Ifi  the  internal  structure  or  dispofiiUoa  of  the  matter 
which  a  mineral  is  composed*. 


*  '*  Mr.  Wmvtr  tajn  noihinf;  on  ihe  tomrc  n(  mtnenlj;  but,  under  dw 
uticle  of  ficturf ,  g"*^  many  rhtrwiPT*  which  In-long  iiotio  ihc  frv-ture  hui  lO 
the  leiiurt ;  10  ilat  th*:  di»r»(tcra  of  tntuie *nd  frvf urr,  thmi^h  very  t!lflrrentf 
iW  united  under  qm  bead  tod  coufuuttini  Wgethef.    fkit  ia  the  m»is  of 
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Witliout  anj  dlAtin^imhable  puis,  or  tite  ap- 
|iearance  of  being  con>|M)sed  of  smaller 
ixuts.     Ex&iuptes.  Chmloedony.  Flint.  &c. 

(M^icd  romposeil  of  very  minute^  almost  ittvl* 
j     8i1)le,  ruiigh  |)artA,  us  clay^  marl*  &.c. 

J  When  composed  of  small  ehapdeas  grain*,  a& 
1     granulated  quartz.  %LatlBtonc,  &c. 


Compact 
ComfHuta 
Dirht 
Eaithy 

GranuUr 
Grtmulaic 

Koraig 

Globulifomn    f  When  composed  of  uwaM  spherical  bodies,  u 

Gltihuti  for  mis  \     the  piaolithus  and  ottHthu^. 

Fihroiu  /  When  cofD|>oftrd  of  (ibrcs.    ExampleSi  Fibroitt 

fUrioia  <      gypsum  and  amiantlius. 

Fa$erig  vThe  f)br»  may  bo 


JFI116  TVnui^ia       Parallel 

Coftrae  Crasfu  DiTCi-gcot 

Long  Longis  Steliuted 

Short  Brevihut        Fabciculatcd 

Straight        ReclU  Dccusialcd 

Crooked         Cutvatis 

.When  a)Di|M>9cd  of  !• 
mcllie.     Tim  differ 
lUdiiited         1     parts  being  bruadvr 
Radiata  \     mony.  rnaDgancse, 


ParaUefi* 

Sti-Uatu  - 
FiucitulatiM 
Decujiuiii. 


M\v,  fliittiah  In* 

'-  fibrous  by  the 

Examples,  grey  antU 

zeolite,  actVQolilej  &c. 


LameUar 

LameUosa 


Thitt  adiuiU  uf  the  &auic  variations  as  tlus 
preceding. 

SVVhcQ  composed  of  smooth  continued  leave*  or 
plates,  covering  one  another.    Example,  as 
the  spars.     They  may  be 
Straight,   Heclit,  as  in  most  spara;  or 
Crooked*  Curvaiint  as  in  Schicfbr  »par ;  or 
Sphcncal,  ^haricis,  aa  the  mica  Uemispberica ; 
Undulating,   Vndulatu,  aa  in  talc 


Motn.  WMrtunan  tad  EcUier,  thrre  U  an  tnide  under  whicfa  wrenl  ch^ 
neten  of  the  testurc  ve  gUnt.  Some  of  tliesc  I  hivr  imiigcd  uodtf  this 
uilclci  othen,  under  tlut  ofmucture  ur  rompound  lexture.  In  Mi.  Wtnn'f 
atnwvA  oa  Ux  outwwd  clunctcrii  ib'u  inkle  dMv  aot  ealM.* 


uuv 


IKTBODUCTION. 


Mardnesi. 


itcooimt. 


SUty 

Schuto$a 


Scaly 
Sguamo$a 


Spairy 

Bpnthota 


Composed  of  thin   layere  or  beds,  a^  slates. 

As  I  lie  preceding  was  more  peculiar  lo  the 

crvstAl1ised»  so  U  this  to  the  rupeslxioua  foa* 

sils.     Afi  ihia  is  rather  a  character  of  stnic- 

ture   than   texture,    probably  it   might   be 

omitted  here. 

f  Compoiscd  of  a  congeries  of  small  scales.     Pe- 

1     culbr  to  the  plumbago,  according  to  Estner. 

Composed  of  a  congeries  of  irregular  cr)slal» 

line  parts,   like  coarfee  salt,  as  the  coarser 

kinds  of  scaly  or  saline  limestone,  as  that  of 

Sala  in  Sweden,  some  homblende-schiatua. 

This  belongs  to  tlie  granulated  of  the  Wcr- 

nerian  school. 

"  In  judging  of  the  texture,  attention  must  be  paid,  when 
it  is  not  of  (he  compact  kind,  but  of  the  fibrous  or  lamellar^ 
that  it  i&  ios]»ected  in  a  ]tm]ter  dii-ection.  which  is  that  of  its 
partft;  otberwu^e,  when  in  the  opixMite  dinctioD,  the  fibrous 
may  appear  graiiulated.  and  the  lamellar  radiated." 

Dr.  Townson  says  that  the  structure  is  a  particular  dispo- 
sition of  the  texture,  as  Hornblende-hlate  may  have  a  sparry 
texture  and  schistose  structure;  some  iron  ores,  an  earthy 
texture  and  columnar  structure.  Of  the  Structure  he  only 
indicates  four  kinds  : 

Slaty,  Testaceous,  Concentric,  Columnar. 
The  first  U  too  genoral,  the  three  others  too  rare,  to  be  of 
real  utility  in  a  genei*al  sptem  j  and  this  confined  use  of  the 
^ord  Struc<ure  would  interfere  with  its  general  use  in  other 
senses  equally  appropriate. 

The  UAKOKKss,  another  grand  characteristic,  may  be  best 
illustrated  in  U'emer^s  own  words,  wliich  will  at  the  same 
time  serve  to  convey  some  practical  admonitions  to  the 
student. 

"  After  the  particular  generical  characters  discovered  by 
the  eight  in  solid  fosails,  follow  those  which  may  be  observed 
by  tht:  reel,  the  tint  of  wliich  is  hardii£S6,  forming  the  tenth 
in  the  general  system. 
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"  upon  hauilling  different  fo&sils,  wo  soon  pcreeird  (ta 
nse  A  fitmiliar  expres»ton)  that  8oine  are  softrr  than  otban. 
For  Jn«t«nof.  a  p'leee  of  g^p^^tiin  \^  much  softer  to  the  fcd 
tlian  a  piixc  of  quartz.  This  diffircncc  is  In'tter  ubsetved 
when  ne  make  use  of  some  ifistrumrnt  fit  fiir  the  ptirpoM*. 
This  is  what  ha  termeii  by  mmera)f>^i«ts  Ihe  iu  vest  ideation  of 
bardnctt;  and.  with  'n^puct  to  thii^  pnificrry.  wc  »haU  divide 
solid  fos^ib  into  hanl,  Kcmihard,  soft,  and  vcnj  toft. 

"  A  fossil  is  called  bard  which  cannot  be  marked  or 
scratclied  by  the  knife,  or  rather  which  emits  sparks,  being 
etruok  hy  the  sitecV     T\\"\s  dee;rt!c  of  1  U-  found 

only  in  fossils  which  are  perfectly  ^f  Hard 

fossils  are  aho  distinguished  into  those  whtch  are  ajf'ecicd  bif 
theJiU;  those  which  are  but  in  a  »mall  degree;  aod  those 
which  are  not  in  the  Uuut.  To  the  last  belong  the  diamoud, 
niby,  and  eniemld  j  in  the  second  may  be  placed  the  topaz, 
rock-crystal,  amethyst,  flint,  chalcedony,  carnulian,  &c.  which 
yield  a  little  to  the  file  ;  among  those  on  which  the  file  taka 
effect,  arc  white  copper-ore,  micaceous  iron-ore,  hematite, 
most  compact  iron  stones,  red  and  brown  tin  crystals,  most 
shining  grey  cobalt  ores  fipeis  koboitj,  anenical  and  sul- 
phureous pyrites,  &c, 

**  Semi-hard  is  upplieil  to  a  solid  fossil  which  does  not  emit 
fire  with  steel,  and  which  may  be  marked  or  scratcheiJ  by  the 
knife.     Of  this  nature  are  Jahlers,  red  copper-ore,  sparry 


*  '*  Th«  imtniinenu  rniploynt  hj  miarnlog'uts  ip  tlib  invaiigitiun  v»,  tbc 
ktuji  for  Kiui-hftn)  «nd  »oft  fimiU,  (he  iinl  for  xhme  which  arc  htnJ,  wtd  ibe 
fit  fat  fcHstU  pefr«cily  hurl  Thr  knife  niNy  alao  b«  mmA  io  jurlgr  of  the 
itr««k  anJ  duciiliiv.  In  order  to  pot*e«i  u  ci*mplrtv  luineritagictl  ipptntiiB,  tt 
vill  fitffirf  to  «dd  to  ihnc  tiutrvmenti  a  mofpujitr^  which  wtll  oftrn  \\f.  wiuted 
CO  detcnninr  the  rxtertor  fnrm  and  fraciarr,  aiul  which  mftj  b«  well  obvcrvcd 
with  •  ungle  gln>;  9*  a  imaUpki4i<iiaquaJorti$f  Uw  at»  uf  which  1  kImII  ^ 
(1o*e  in  ibc  U»t  chapter;  a.  a  toadiiong,  which  for  conoenienoc  may  bt  ao  ■«> 
vaged  as  tu  imc  ut  the  aatne  tim«  for  a  iin:!.  If  diere  he  al»o  addtd  a  blow* 
piiw,  !□  enter  tu  make  esavt  ipcedily  upon  minerali  wiih  ihe  a»t<taiicv  of  fire, 
we  %\m\\  po«>.r««  all  to  he  dnired.  These  article«  mav  ail  ha  mei  with,  will 
OMle  and  aiUptcd,  at  Mr.  Scfanbert'i,  Mechanic  to  the  Aoadeiojr  of  Mina^ 
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iron-ore,  hard  esupthy  lead-ore,  most  blcndrsj  white  shioing 
cobalt-ore,  native  arsenic,  kupfcrmkel,  limcetone,  most  cal- 
carecua  spars  and  guhra,  Auor  spaXj  zeolite,  ba^iU,  and  many 
others. 

*'  Soft  solid  fossiU  are  those  which  a^^?  easily  affected  by 
the  knife,  but  receive  no  impression  from  the  tinf^r-nuil. 
Such  are  white  silver-ore,  vitreous  sUvef-ore,  nooat  red  silver- 
ores,  vitreous  copper-ore,  mountain  blue-ore  of  copper,  most 
hog  iron-ores  (Rosen  eiseiisiein),  galena,  compact  lead-ore 
(bteyfchweifj,  white  and  grcco  lead-ore,  i\d  phobplioiic*  blende 
(from  Sclmi'fenberg  near  Meissen),  ambcr^  heavy  spar  in  ban 
fStangtn  tpatj,  mica,  nsbc&tos,  serpentine,  he.  &c. 

"  Very  toft  is  applied  to  all  solid  fossils  which  are  not  only 
marked  by  ilic  knife,  but  upon  which  the  finger-nnil  makcfi 
an  impression.  Of  thia  kind  are  most  solid  cinnabars,  cor- 
peatod  metals,  or  native  metallic  muhat«.  micaceous  bi&muth- 
ore,  grey  ore  of  antimony,  most  earthy  cobalt-ores,  cobalt 
flowers,  oxyd  of  native  arsenic,  realgar,  native  &ulphui',  tni- 
ncral  pitch,  most  pit-cool,  plaster-stone,  glaciea  maTite,  talc, 
black  lead,  moat  kinds  of  manganese,  steatite  (Speck  atcinj, 
amianthus,  chalk,  &c.  &c. 

*'  But  these  different  degrees  of  hardoefts  are  ao  apt  to  ap- 
proach each  other,  that  wc  hnd  each  of  them  not  only  of 
many  \'arielies,  but  very  frequently  obsene  foHsiLs  bordering 
upon  two  degrees  of  ditfu'cnt  hardiiess,  which  vai-ying  a  little 
from  both,  forms  a  medium  between  these  two  degrees.  Fop 
example,  hard  magnetic  iron-sioncand  opal,  have  nearly  the 
same  hardness  with  acmi-hard  kupfernikul  and  basalt ;  semi- 
hard copper  pyrites  and  malachite  approach  the  soft  heavy 
spar  and  white  Icad-orc  in  hardness }  soft  red  silver-ore  and 
amber  approach  the  very  soft  cinnabar  nud  native  sulphur. 
It  becomes  therefore  a  matter  of  importance  to  determine  tlie 
luirdness  of  a  fottU,  to  indicate  not  the  principal  degree  of 
hardness  alone  to  which  it  belongs,  but  alao  its  relation  with 
known  fossils  of  the  same  degree,  and  to  obsene  when  a 
Ibftsil  forms  a  medium  between  two  do^-ecs.  llms,  for  ex- 
ample^ we  shall  say  that  fahlert,  or  grey  silver-ore,  i«  semi- 
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tard,  but  softer  tbuk  copper /u^^f<  aDd  iMrdiir  than  ooppar 
pfriln ;  Umt  ambtfr  i»  soft,  aad  forms  a  medium  bitf>— 
ftoft  and  >cTy  «oft  fbssiU."* 

Not  lo  mcntjua  ibe  TxACTUhB.  Faaoments.  Lurras, 
and  Tkauspamuvcx,  wluch  arc  dcscHbod  in  the  common 
terma  of  most  syttems  of  mineraln^j  it  may  be  ueccisary  |o 
add  a  few  words  concerning  the  other  reuuuiiing  ctuuracter* 
btic,  namely,  the  Weight.  In  tiib,  u  already  m«Dtiaacd.  Wci^t. 
a  relative  Kale  ia  proposed,  instead  of  cipben,  wtiich«eUkia 
Kup(i1y  prompt  or  immediate  ideaA»  opec&aUy  as  the  reader 
gencTdUy  forgets  the  tahlea  prefixed.  The  total  lUsmiwion  of 
ciphers  aerres,  at  tbe  aama  timo,  to  render  tte  amngieiDCflt 
more  uniform  and  harraonimi*).  7'he  Weight  has  brrnj  by 
many  of  Weroer's  <ii5ci|>ie!>,  cuniouiuled  >vith  tiK'  Sj>ecjfic 
Grarity,  which  required  an  operation,  and  docs  uol  beJong  to 
Ifae  exienml  cbaracten  of  Werner;  while  the  Wei£;ht,  with 
BODie  experience)  may  be  estimated,  as  he  says,  by  tlie  hand. 
MiR  epithets,  however,  arr  in  this  instuncc  |iartictdarly  indis- 
tinct, being  i'ery  Uiiht,  Light,  Hathtr  henty,  SUavtf,  Kery 
keaty.  Hia  khW  is  also  too  brief,  five  dc^^xM^s  bein^  oece»- 
gary  ft>r  the  gems  nnd  rocks,  and  five  more  for  tbe  metals, 
i'br  while  the  speciiic  gravity  of  patina  is  about  21,  gold  19, 
silver  10,  copper  8,  inm  about  7,  and  tin  little  inferior, 
bur'  'exceeds  4;  SO  that  there  i»  a  wide  traa'^it  ion  fitm 

tht  -tonc-s  In  the  mctAls,  but  not  ao  great  to  the  oiea. 

To  the  metals,  then-Airc.  another  scale  should  be  adapted  (or 
oommon  use.  It  is  h<iped  that  the  one  here  proposed  will  be 
Ibond  sui&cient  for  the  purposes  of  (>e(rak>^  ;  and  it  is,  like 
the  other  improvenients,  submitted  to  the  discussions  and 
alterations  uf  (he  intelligent  in  a  science  which  is  quite  new 
and  daily  progressive. 

^  3.  Remarks  on  Werner's  Geognosy t  or  S^4em  of  Rockt. 

From  the  sVetch  imparted  by  Daubuisson  to  Broefaast. 
and  from  Mr.  Jame*M>n*s  Geognosy,  we  are  enabled  to  fixrm  an 

•  Werner,  Ch.  Est.  p.  a;!. 
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Hca  of  Mr.  Werner's  system  concemine:  the  formntion  of 
such  parts  of  this  planet,  as  we  can  hope  to  observe,  till 
exceeding  Ihe  three  thousandth  part  of  its  aemt-dianieter. 
warmly  subscribe  to  the  sentiments  of  admiration  which  ar^ 
paid  to  Mr.  Werner**  superior  talents  in  many  brunches  of 
naneralog;)^  a  science  infinitely  indebted  to  his  industry  and 
sagacity.  I  aUu  acknowleilge  the  truth  of  the  apophthegm, 
NcUura  fecit  omnetjudiccs.pattcos  artifices.  But  I  re/^rct,  with 
his  most  enlightened  admirers,  that  the  scene  of  his  inquiry 
has  been  too  confined;  uud  that  his  view  of  the  mountains 
of  Saxony  has  not  been  extended  over  the  globe.  After  forty 
years  of  sedulous  observation  among  the  Alps,  Saussure,  wh^H 
began  his  lulwui'S  with  a  view  of  forming  a  system,  declam^l 
Umt  hih  hupes  were  frustrated  j  and  that  he  had  met  with 
such  unaccountable  confusion  that  be  could  not  venture  to 
propose  a  theory.  Yet  Sau^ure,  to  practical  observations  on 
a  far  su|>erior  scene,  added  the  advantages  of  learning, 
mathematical  and  meteorological  science,  which  Mr.  Werm 
unhappily  wants,  and  which  would  have  corrected  and  greatly 
improved  his  speculations. 

After  describing  the  general  appearance  of  the  eurfiice  of 
the  earth,  and  the  effects  of  water,  he  proceeds  to  consider 
the  structure  of  rocks,  in  their  minute  parts,  and  in  their 
general  fabric ;  the  latter  chiefly  consisting  of  the  stratified 
structure,  and  that  with  seams,  in  which  last  he  includ^^l 

Formations,  Columnar  basalt.  His  grand  doctrine  of  foimations  ne^B^ 
appears.  •  When  the  mass  is  uniform,  as  in  granite,  gneiss^ 
Iiroestone,  the  formation  is  said  to  be  simple ;  but  when  dis* 
similar  masses  occur,  as  of  coal  and  basalt,  ii  is  called  com- 
pound. Wlien  the  formations  consist  of  several  substances 
always  found  together,  though  in  regions  of  different  compo- 
sitions, they  are  all  called  independent  formations;  but 
when  oiil)  associated,  they  are  called  subordinate.  'ITic  uni- 
versal formations  are  found  all  over  the  globe  3  but  partial  01 
anomalous  formatiuns  are  confined  to  particular  spots. 

Other  ttms.  tached  portions  on  the  surtimits  of  hills  are  called  caps ; 

when  a  part  appeai-s  only  on  one  side  of  a  mountain,  it  i 
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aid  to  form  a  shield.  When  the  superior  strata  Iibvo  the 
•ame  direction  with  the  fundampntul  rr>rk,  they  are  aid  to 
be  oooformnble  with  it ;  but  when  tlic  direction  ia  difihvnt, 
they  are  called  unconformahle.  Somctitnefl  they  are  simply 
unconformable,  as  differing'  only  in  direction ;  hut  when  in 
addition  to  this  they  pass  over  the  lerminatioos  of  the  inferior 
rock,  they  are  said  to  be  unconformable  and  overl)ing, 
Strata  luay  also  be  stnut,  foitn  u  mantle  around  the  inferior 
rock,  cover  its  extremities  in  the  shape  of  a  saddle  j  or* 
^hcn  concftYO,  assume  the  furm  oi  d  bason  or  a  trough. 

Consiilering-  Mr.  Janaesoin's  work  as  notes  taken  during 
Mr.  Werner's  lectures,  it  may  be  assumed  that  this  inistri- 
ous  mineralngist  then  proceeds  to  consider  the  succession  of 
the  diflerent  formatiotis.  Those  rocks  which  are  always 
found  inferior,  are  called  Primitive;  and  have  a  crystalfine' 
appearance,  intimating  a  chemical  solution,  when  the  water 
stood  very  high  over  the  surface  of  the  earth.  The  next 
class  is  called  Transitive ;  which,  though  chieRy  of  chemical  Tnuaiiive, 
composition,  exhibits  also  mechanical  sediments  and  petri* 
factions.  The  third  class  consists  of  Stratified  rocks,  styled 
by  Werner  Floeii,  sigoifying  that  they  are  in  flat  or  hori-  Plocu. 
zontal  layen  or  ttetU;  a  stratified  rock  implying'  that  the 
strata  are  of  one  and  the  same  substance ;  white  the  Floftx, 
or  rocks  in  layers,  often  present  beds  of  difTcrcnt  piutistances. 
But  this  fUsiinction  is  not  of  such  utility  or  importance  as  to 
necessitate  the  inTroductinn   of  a  barbarnu>«  word;  and  if  . 

atratified  be  not  precise,  we  may  use  tirati/ormeii  with  Dau- 
buisson.  The  NAUuvial  and  Volcanic  rocks  tbrm  the  last 
divisions. 

It  is  to  be  regretted  that  the  examples  and  facts  are  not 
sufficiently  numerous,  but  even  the  primitive  rocks  Bcera  all 
to  be  re^^rded  as  strati6ed,  except  granite,  which  is  assumed 
as  the  universally  radical  rock.  In  the  Alps,  Sauasure  hns  ob* 
scrveil  that  the  granite  presents  marks  of  stratification. 
Gneiss  is  al«J  found  tmdcr  [>i'imitive  e:ranite  ;  uiid  Moot  Rosa, 
nearly  equal  m  height  to  Mont  Blanc,  consists  chiefly  of 
^cisa  and  other  stratified  rucks.     Afler  long  and  diligent 
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>  Out  pomtiom  Usu  gnuute  u  the  tmirefSftlly 
wvmU  lypar  to  bt  nkher  ui  ■■wiminiop  founded  oa 
t^Bii  a  fact  sopportcd  bj^  prools  |  for  if  we  examiae 
MBia  of  the  tubeUAcca  found  at  tiie  g;reotebt  dt^ptha, 
■iitai  sad  other  exranilinns^  (here  is  co  appeaiaoce 
aad  if  hnm  often  arae  hvm  a  vast  depth,  a  fut 
■it«d  from  tbe  pnidiipoas  extent  of  ihe  pxvccdio^ 
MrthfuakM  and  other  pfcrnamnifl,  the  chiaf  MlMtance  m  iron 

wkiida)';  aiKf  tbe  minetaU^icai  apyuWmiii  ■  teod  to      ^ 
the  opiaioD  irf  aMranomen  and  Tiafunl  pbilosnphena^^H 
the  inickua«^  thift  planet  cofukts  of  iron  ;  which,  even^l 
wbea*liaAivr,  m  teldDin  fiiinul  tiooiiacd  vutb  ailex,  so  that  if  . 
■nf  nack  can  be  called  fundanicntal,  it  must  consist  of  such 
a  BKiiure.     It  id  true,  that  §franite  itself  presents  such  a 
ORByoutina,  as  iron  is  fbund  in  the  mica,  and  still  more  in 
Q0  auferilc,  which  in  the  oldest  gramtes  oftcii  supplies  it« 
pbcBf  and  what  is  chiefly  to  be  regretted,  is  the  want  of 
positive  prooA  conorming  the  anteriority  of  granite, 

Wcrnar  pmreeris  to  explain  the  eflfetis  of  the  gradual  An4 
tloNf  diminution  of  the  primeval  waters,  in  producing-  chemi- 
cal diBAolotions  from  a  ^eat  height,  and  afterwards  tn^Jual 
MdimctitB  ;  so  that,  according  to  his  theor)',  the  iihell  of  thia 
globe,  instead  of  presenting  a  ruinous  and  unacconntable 
oonfiision,  esthibita,  when  viewed  on  a  large  scsile,  a  re^ 
larity  and  hflmnony,  such  as  are  admired  in  the  other  wur! 
of  the  great  Creator. 

Having  thus  briefly  explained  this  celebrated  theory,  it 
must  be  added  that  the  rocks  are  divided  into  various  forma* 
tiona,  which  often  receive  arbitrary  and  unexpected  epithets 
Thus  tiie  Berita  called  the  ilate  fuxmation,  in  so  named 
finom  the  central  member  slats,  rising  to  mica  slate,  and 
paning  from  gneiss  into  granite;  while,  on  the  other 
tbe  dracentenrls  in  coal,  sand,  and  cUy.     It  must  Mrike 
enlightened  observer,  that  such   u  distribuliun,  instead 
leading  to  a  just  and  accurate  knowledge  of  rocks,  as  thef 
occur  in  di&rent  ports  of  the  world,  would  only  form  aa 
lUaitimtioB  of  tbe  Weroerian  system}  which  may,  ia  th« 
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progren  of  dlaooreiy,  be  fimnd,  like  preceding  ayfltemi,  to  be 
caicntially  erroncaua.     If  «  work  of  i  wore  thct»» 

fore  (buiuled  a[>oq  thU  theor>',  it  mu-  >i  it :  atid  no 

writer  of  judgtuicnt  ur  iodiutry  would  choose  to  risk  )ik 
labour  ufion  such  an  uncertain  fbuodatioo.  Nar,  if  tht 
theory  were  invincible,  the  amngcmeDt  would  stiU  be  im- 
proper Ibr  a  student  of  ^K^tralogy  ;  who  must  fulloiv  the  l}ett 
minendogical  authors*  and  arntnge  substancei  acconlingto 
thci/  chemical  compoeitioDA,  and  oth«T  infallihlc  rules  arifting 
from  the  nature  and  oppearance  of  iVie  Bub*tunci.*»  l\\etT»s*Kcj, 
%vliether  they  exist  in  nature  or  in  cabinets.  A  g^nenl 
treatise  oo  rocks  thereibre  cannot  be  founded  on  any  theory 
of  their  fonnatlon.  however  plausible ;  as  the  opinioos  of  tht 
author  will  \ie  biassed  by  that  theory,  and  ht>  will  be  inclined, 
like  BuSon,  to  reject  or  pass  in  silence  any  subatance  which 
mterterc*  with  his  preconceptions.  Thus  jasper  is  totally 
omitted  by  Wemef ^  though  It  form  a  chain  of  mountains  in 
Siberia,  of  more  than  »  thovisand  miles,  extending  even  to 
the  i&landA  belweea  thnt  reg;ion  and  America.  A  disciple  of 
Werner  is  therefore  eujbarrassed  when  he  sees  specimens  of 
rocks,  not  dispre^  in  a  theoretical  sequence ;  and,  in  hift 
viodicatioD,  boldly  flBSerts  that  roclc«  can  only  be  studied  in 
nature,  where  the  formations  ind"  i  ie«  of  substances. 

But  as  this  argument  would  \yii  ri>  it'  applied  to  lithc^ 

logyj  or  the  knowledge  of  small  or  precioos  stones,  so  H  b 
equally  inapplicable  to  petralogy;  the  distinctions  ^t ween 
large  stones  bein^  as  certain,  and  still  more  usc^il to soeiely. 
Tl>c  knowledge  of  small  and  preoioiu  stoiMS  has  been  accoen- 
pani«4i  and  greatly  assisted  by  the  constant  introduction  of 
new.  denominations,  which  at  present  amount  to  about  two 
hundred ;  while  the  rocks  of  Werner  do  not  exceed  sixty, 
although  the  dt^tinctions  between  the  rocks  be  not  only 
more  numerous,  but  more  apparent  than  those  between  tlM 
parasitical  stones.  If  the  systems  of  botauy  and  zookigy 
were  founded  on  progressive  formations,  it  if<  erident  that  no 
two  authors  couki  agree  upon  the  links  of  the  chain ;  and 
such  systems  have  accordiagly  been  founded  upon  character- 


istics  dcrivctl  from  their  exterior  forms ;  while,  in  mincral<^yy 
the  forms  of  the  greater  masses  being  casual  aiuJ  uncertain, 
recourse  must  be  had  to  chemical  analysis  as  well  as  to  exte- 
rior qualities.  But,  in  the  former,  it  lA  not  so  much  the 
aubiitaiicus  forming  the  ct>mhiDalion,  as  the  modi}  or  nianucr 
of  that  combinatioDj  which  constitutes  the  estentiol  diOvr- 
ence  among  the  objects  of  mincralo^ical  knowledge  ;  for  Uie 
diamond  is  only  a  modification  of  coal,  and  the  sapphire  of 
clay  and  iron  rust.  Hence,  while  the  mode  of  the  chemical, 
combination  establishes  the  most  essential  difference,  the 
structure  and  the  aspect  constitute  more  minute  distinctiona.. 
It  may  also  be  observed,  that  Werners  method  of  distin- 
guishing rocks,  by  their  formations  and  positions,  seems  at 
variance  with  his  treatise  on  the  external  characters  of  mi- 
nerals, in  which  the  science  is  rightly  founded  on  its  only 
firm  foundations,  those  depending  on  the  characteristics  of 
Uie  substances,  as  considered  in  themselves.  This  object  waa 
perhapd  considered  bv  Werner  as  already  accomplished  in  that 
treatise,  and  in  his  lectures  on  Oryctognosy,  or  the  generaL 
knowledge  of  minerals :  but  the  rocks  form  a  class  so  im- 
portant and  distinct,  that  they  deserved  a  separate  considera- 
tion, before  proceeding  to  the  bold  design  of  general  geo- 
gnosy or  geology.  Perhaps  the  experience  and  obscr\atioas 
of  two  centuries  may  still  be  wanted,  before  such  a  design 
can  be  reasunabty  attempted ;  and  at  present  the  Huttonian 
system  has  qm  many  admirers  as  the  Wernerian,  though  ^i 
fotmded  oa  principles  totally  opposite:  but,  in  all  events,  it  ^H 
was  necessai-y  to  begin  with  an  elementary  work,  containing 
all  the  erudition  already  acquired  on  the  subject,  leading  to 
more  clear  and  precise  views,  or  exact  distinctions,  and  a 

ityof  consequent  increase  of  denomination?,  without  which  even        * 

jufiIIi?i^*M"*'  theory  roust  be  embarrassed ;  for  at  present  it  is  not  even 
agreed  what  ubjei-t  precisely  constitutes  granite,  and  what 
object  iKisalt.  All  tlieories,  however,  tend  to  the  advance- 
ment of  science,  by  stimulating  inquiry  and  discussion  ;  buti 
it  is  clear  tliat  the  theories  must  he  vague,  and  the  contests 
^ike  fmitless  and  endless,  till  the  parties  shall  have  agFee4 
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ij^xm  the  dcnomioatjon!)  and  doBnitinns.     For  what  hope  of 
any  recnr    '  "f  opinions,  or  any  clear  knowledge,  when 

the  Frcnt  it  this  moment  in  regarding  basaltas  cobh 

pact  lava;  while  I>ok>miea,  the  greatest  of  their  nuQcral- 
ogifits,  and  at  the  same  time  a  practical  and  ^ulou»  obMfver 

iiDf  volcanoes^  has  loudly  declared  that  the  basalt  of  the  an* 
cients  is  never  a  volcanic  product  ^ 

Petralc^  therefore,  or  the  knowledge  of  rocks,  mostj  like 
the  other  branchea  of  nkineralogy,  be  stiidicd  in  cabinets  aa 
well  as  in  nalurc  ■.  and  in  Ihe  substances  lhein&elve»,  not  m 
supposed  theoretical  positions  :  ibr  if  the  «ttideDt  ctllDOt  di»- 
ttoguish  a  rock  without  these  aiireatiHous  aids,  which  in  the 
great  i-ancty  of  na(ure  will  theotseives  often  lead  to  (hlsr 
conclusions^  he  may  be  pronounced  as  truly  ignorant  of  tltc 
subject^  a9  he  who  cannot  distinguish  gems  without  being 
infbnned  of  their  countries,  sites,  and  gangarts.  And  this 
would  be  the  more  absurd  as  it  i^  self-evident,  as  already  ob- 
servedj  that  large  substances  must  present  more  palpable  and 
more  numerous  distinguishing  cliaractcristics  than  the 
minute. 

It  must  also  be  considered  that  Werner,  by  founding  the 
knowledge  of  rocks  on  a  system  of  geognosy,  has  been  led  by 
juxta-poeitions,  and  other  accidental  circumstances,  observed 
in  the  confined  scale  of  Saxony,  to  diminish  rather  than  to 
enlarge  the  number  of  denominations ;  the  result  of  which 
practice  would  evidently  be  to  obstruct  the  progress  of  the 
science ;  and>  as  he  ia  not  versed  in  erudition,  Jiis  own  deno- 

iminations  arc  sometimes  unclassical,  and  so  vague,  as  to  give 
no  positive  idea ;  of  wluch  examples  may  be  found  in  hia 
flinty  slate,  his  slate  porphyry,  and  his  white-stone.  Indeed 
his  new  denominations  in  lithology  being  often  fuunded  on 
colouTj  have  been  sometimes  rejected*.  To  institute  new  de- 
nominations, it  is  evident  that  erudition  is  neccBsary ;  and 
this  loads  me  to  observe,  that  the  study  of  preceding  works 


*  When  he  cUsms  tlic  gena  u  iiUc«ous,  instmd  of  iririUamMUi  be  ccnfoanda 
(ben  witb  the  &lsc  gems  (rock  apn\tj  &c.)>  whicb  are  nUccom.  ' 
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1                on  Uie  5ulgect  is  iudisi)eiuable  to  a  complete  treatise  on  pe- 

^^^^^H  b'alog:y,  which  should  enable  the  student  not  only  to  know 

HH^^B  the  substance,  but  the  denominations  used  by  former  mine- 

^hiclirn       ralogbla  and  travellcm,  and  by  historians,  philosophers,  and 

Eff****^'      poetsj  which  will   not  only  enlarge  his  ideas  but  give  him 

^K^         more  accurate  knowledge.     And  as  few  of  the  scicDcen  oau 

^^^^^be  ftiundod  on  personal  observations,  vita  brcc'u,  ars  longa. 

^^^^B«uid  the  brevity  of  human  life  will  not  permit  a  petralngist  to 

^^^HffBtt  forty  years  in  the  Alps  with  8MUSure»  thirty  in  Saxony 

^^^^Burith  Werner,  &c.  Kc.  he  will  of  course  acquire  inBnitely  more 

^^^^^  knowledge  by  the  study  of  their  works,  thun  by  any  peraonal 

^^V         obscm'ationa  ■,    so  (hat   this  science,  like  all  othersj  results 

^H          from  accumulated  knowled^. 

^^M              These  obscnations  sliall   be  concluded  with  Werner's  ar- 

^^^H  rangement  of  the  rock^. 

Srr™ert"                                Class  I.     Primitive  Rocks. 

Y*^^       IGnmitc. 

8  Poqjbyry. 

L               S  Gneiss. 

9  Sicnite. 

^B          3  Mica  Shitc. 

10  Topaz  Rock. 

^K^  4  Clay  Slate. 

11  Quartz  Rock. 

^^^^B  %  Primitive  Limestone. 

12  Primitive  Flinty  Slate. 

^^^^Ht»  Primitive  Trap. 

13  Pi-imitive  G^-psum.         ^H 

^^^^■7  Serpentine. 

14  White-Stone,                 ^^ 

^^^^1                              Class  11.     Tratisitiie  RocJcs.                                ^ 

^^^^B  1  Transitive  LJmestone. 

4  Transitive  Flinty  Slate.           1 

^^^^»  fi  Traotiitive  Trap. 

5  Transitive  Gypsmn.                J 

^^^1  d  Grey  Wacke. 

m 

^^^^P '                 Class  lU.     Fi^tetz  or  Stratiform  Rocks,               ^^ 

^^^^   1  Old   Red   Sandstone,   or 

3  First,    or    oldest    Floetz  ~ 

^^^H           firet  Sandstone  Forma- 

Gypsum- 

^^^^^V 

4  Second,     op     varieefated 

^^^^  e  First,   or    oklest    Fkxtz 

Sandstone  Formal  ion. 

^^V                Limestone. 

5  Second  Floetz  Gypeum. 
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icoltd  Floetz  Lixnestone. 
Thitrf  Floetz  Sandstone, 
Rock  Salt  Formation. 

'9  Chalk  Formation. 

lb  noetz  Trap  FormaLioa. 

Class  IV. 

1  Peat. 

S  Sand  and  Gravel.  ^ 

3  loam. 

4  Bo^  Iron  Ore. 

Class  V. 


11  ladepradentCooS  Form- 
ation. 

W  Newest  HoetK  Tnp 
Formation. 

AUuviai  Rocks, 

5  Nagelflnh. 

6  Cak-luff. 

7  Calc-dnter. 


1  Burnt  CUy. 

S  Porcelain  Jasper. 
d  £arth-Sla^. 


Volcanic  Rocks, 

Psfudo  f'olcanic  Rock*. 

4  Columnar  Clay  Ironstone. 

5  Polier,  or  Polifihing  Sktei 


1  ^jocted  St  ones  and  Ashes. 
9  Different  Kind»  of  L&va. 


Tnte  Felcan'c  RoiJki. 

S  The    Matter   of  muddy 
Eruptions. 


§  4.  Admission  of  Iron  as  an  Earik, 

The  admiselon  of  Iron,  not  aa  a  metals  but  as  an  earth* 
may  occasion  some  hesitation;  and  a  few  preliminary  obser- 
vations become  necessary.  Many  eminent  mineralogists  and  ^Admitt*d^l^ 
geologists  hare  led  the  way  to  this  improvement,  though 
they  Iiave  not  formally  introduced  it  into  a  system.  It  nmy 
be  preferable  to  adduce  their  testimonies  in  chronological 
order. 

Linneus  has  thus  expressed  himself^  in  his  brief  and  em- 
phatic language :  "  I  have  sedulously  enquired^  during  my 
various  traveb^  into  the  production  of  stones,  and  hare 
learned  tiiat  it  is  effected  by  precipitation  and  crystalliaation ; 
and  that  earths  are  deposited,  while  quartz,  feUpv,  and  mica 
rise  up.     The  female  earths  are  impregnated  by  the  male 

c« 
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adtSf  tvhcncc  n  more  noble  progeny ;  but  many  of  the  latter 
arc  derived  fi-om  Iron,  a  Proteus  who  changed  according  to 
fnnnrnrc  of  the  disposition  of  each  wife."*  He  thus  insinuates  his  opi- 
nion of  t]ie  wide  iuRuencc  of  iron,  a  metal  which  belongs  to 
all  agvd  and  formations  ;  and  whose  power  ia  prodigious  and 
perpetual^  even  in  anioial  and  vegetable  life.  Bergman  baa 
indeed  asserted  a  similar  wMe  difiusion  of  goldj  which  has 
escaped  the  more  recent  and  precise  tests  of  chemistry,  and 
is  now  rather  regarded  as  imaginary;  while  the  most  nume- 
rous and  exact  experiments  more  and  more  evince  the  uni- 
versality of  iron,  whicli  drops  even  from  the  atmosphere  as 
the  chief  ingredient  of  what  are  called  meteoric  stones,  and 
supplies  volcanoes  from  the  lowest  abysses  of  the  earth.  Iron, 
the  grandest  of  the  metals,  is  not  only  the  moat  widely  dif- 
ftisedj  but  the  most  useful  to  triankind  in  all  the  stages  of 
society,  and  without  it  civihsation  would  be  unknown  ;  as  it 
futmishes  the  spade  and  the  plougli  to  the  agripjltor,  tools  to 
the  artisan,  the  compasa  to  the  mariner,  armour  and  weapons 
to  the  hero,  and  ink  to  the  eternal  theme  of  the  author. 
But  waving  these  con^derations,  Linneus  has  thus  sufficiently 
cxpressetl  his  opinion  of  its  Influence  in  the  constitution 
rocks  and  stones. 

Cronstedl,  who  may  be  called  the  grandfather  of  mod- 
mineralogy,  as  Bei^man  is  the  father,  had  long  ago  a 
discovery  of  this  truth  j  for  among  his  nine  earths,  sevi 
of  which  have  since  been  discarded,  he  reckons  Garnet  EarthJ 
which,  as  that  substance  is  strongly  impregnated  with  iron, 
can  only  be  the  sidcrous  earth  here  mentioned.  Bergman 
also,  in  his  Sciagraphia,  which  laid  the  foundations  of  modem 
mineralogy,  especially  reckons  the  ferruginous  among  the  six 
principal  earths,  as  he  includes  the  barytic.  In  liis  account 
of  carbonate  of  lime,  he  mentions  that  it  is  seldom  free  from 
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*  lithogencsiun  studiuse  in  Uinnibiu  quxsivi,  dcdlcique  earn  abtolvi  Pn^ 
ripiutionc  ci  Ci^suUiutionf! ;  atqae  Trmn  prosiemi,  sed  Qu&rtzum,  SpatuBi^ 
Micamquc,  euiirgere.  Term  feinineu  dtin  imjnrgn&ri  a  Snllbtu  mucoHig 
iadef|iie  pn^inuci  NnUlJorei  j  burum  vero  plurimos  a  Mint,  Proteo  nuf&t 
snilsbiUi  pR>  indole  cujnflcunque  conjugii.    Urut,  a  Gmelin,  p.  4 . 


IKTBODDCTION.  ^^^^^^"  XxXru 

found  even  in  tlie  most  tranflpBrentj  the  calc»- 
Ictkml  -y  "  and  it  may  bo  saad  in  genera)  Lliat 
an  miDcnUs  contain  that  metal/'* 

To  the^  eminent  tcstiinuiues  may  be  added  Kinvan,  who      Xinm. 
lias  nearly  approached  to  tliis  divisioa  ;  for,  afior  debcribtog    . 
the  simple  earths,  he  proceeds  as  follows  : 

"  Calce$  of  Iron.  To  those  siiople  earths  we  must  also 
annex  the  consideration  of  calces  of  iron,  a»  they  alnMHt 
always  accompany  eartliy  or  stony  bubbtoncea,  are  mixed  or 
combiucd  with  tliem>  add  are  the  bouree  uf  urdiiy  both  of 
Ibm  external  appeaxances  and  internal  properties. 

"  CaJcea  of  iixtn  are  formed  of  iron,  combined  with  dif- 
ferent jjroportioD^  of  pui'e  airj  and  frequcatiy  of  water  also, 
and  fixed  air. 

"  One  hundred  parts  metallic  iron  are  capable  of  taking 
Itp  66  or  70  of  pure  air.  When  100  parts  iron  contain  but 
40  of  thi^  airj  the  compound  i^^  still  niagnelic."t 

In  another  place,  after  observing  t\iat  any  earth  which 
forma  less  than  one  twentieth  of  a  compound,  is  seldom  of 
any  importance,  he  pi-oceeds  to  state  tJiat  calces  of  iron  in- 
fluence in  some  measure  the  properties  of  a  compound,  even 
when  they  do  not  exceed  one  thirty-third  part  of  the  whole, 
that  is,  three  in  the  hundred ;  and  if  thuy  be  themselves 
magnetJc,  tiiey  communicate  that  property  to  compounds  of 
which  they  form  above  one  tenth  J. 

In  a  later  production,  and  with  more  ample  information^ 
he  pre8ent£  the  following  remarks.  ''  The  proportion  of  tiie 
different  materials  contained  in  the  chaotic  fluid  to  each 
other,  may  be  supposed  ujion  the  whole  nearly  the  same  as 
that  which  they  at  present  bear  to  each  oilier ;  the  siliceous 
earth  being  by  Btx  the  most  copious ;  next  to  that,  the  fcr- 

•  Fr.  tf.  17W1  i.  no.  ii.  379. 

f  Mid.  i.  17.     OilcM  were  powders,  now  fftlled  oxydi.     Tbofn«on,  i.  102. 

t  lb.  p.  48.  In  hU  treati*c  on  the  Mignrt  (Mem.  R.  I.  A.  vL),  Mr.  Kir- 
mn  up  dwt  imu  sbouDdt  in  all  minfnls,  from  2  to  2i»  hut  at  «  BeAttm  fi. 
TlUi  E^obe,  hu  add*,  U  i.i  liravter  than  water;  aud,  p.  19?,  tliinlci  the  centre 
iron)  itkd  kftcrwanU  calU  it  a  great  toagnet*  id  wliich  HaO^  coincida. 
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ruinous;  thru  the  ar^thcoous  and  calcareous;  lastly,  Um; 
magne&lin,  barytic,  Scottish,  and  Jargonic,  in  the  ovdtr  in 
which  they  are  named  i  the  metallic  substances  (except  iron) 
most  sparingly."  After  &uch  illnstrious  authors,  it  is  scarcely 
uecesbary  to  mention  the  similar  ideas  of  Lametherie*. 
DoTomieu.  In  his  celebinted  memoir  on  rocks,  Dolomieu  observes  that 
they  are  chiefly  composed  of  four  principal  earths,  to  which 
may  be  joined  iron,  or  the  earth  which  produces  it :  and  he 
adds  that,  in  tliis  memoir,  **  he  never  considers  iron  under 
the  relation  of  its  metallic  propertfes,  but  as  a  simple  earth, 
stuccplible  of  the  same  kinds  of  combination  as  the  other 
elementary  earths."t  In  his  theory,  Uolomieu  supposes  that 
the  pi-ecipitation  of  the  principal  earths  took  place  in  the  fol- 
lowing ordiT :  the  siliceous,  the  ai-gillaceoua,  the  magnesian  ; 
contemporary  with  which  two  last,  waa  that  of  the  ferru- 
ginous, or,  ns  it  is  here  denominated  from  the  Greeks  side* 
nous  -,  and  last  of  all  the  calcareous  J. 

In  the  continuation  of  this  memoir  he  considers  the  ag- 
gregation of  the  five  principal  earths,  estimated  according:  to 
its  comparative  force,  to  be  in  the  following  arrangement : 
siliceous,  argillaceous,  feiruginous,  calcareous,  and  magne- 
sian.  He  remarks,  as  a  singularity  in  the  ferruginous  earth, 
that  it  often  lends  more  hardness  and  solidity  to  masses 
where  it  is  simply  mingled,  than  it  can  acquire  wlien  it  is  in 
a  state  of  purity.  He  afterwards  proceeds  to  vaiious  observa- 
tions on  the  force  of  adhesion  of  these  five  principal  earths 
and  gives  a  table  to  illustrate  this  quality. 
Patrin.  Patrin,  who  often  looks  upon  nature  with  an  origbud  ani 

inquisitive  eye,  has  introduced  many  illustrations  of  the  ne- 
cessity of  the  siderous  division.  Among  tlie  primitive  schisti 
he  enumerates  "  Ferruginous  Slate.  Tiiis  bbte  is  chiefly 
composed  of  indurated  clay,  abundantly  mixed  with  Oxyd  of 
Iron,  citlier  black  or  bro>vn,  but  sometimes  yellow  or  r 
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•  Theorie  Je  U  Terre,  Toine  i.  p-  435.  Tmue  if.  p.  <5,  Ue. 
•f  Joum.  de  Piijiique,  Tome  a9i  tot  lT9it^'Vt- 
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8  ItiUe  quartz,  and  a  coosidenble  portion  of  wm. 
This  rock  is  one  of  the  most  commoD  in  the  aorthcm  cou&< 
tries,  where  iron  is  sing;u1:irly  abundant  The  eafttern  ode  cf 
the  Ural  mouurains,  for  an  extent  of  about  five  hundred 
leagues*  from  north  to  south,  is  atmost  entirely  conposed  o€ 
it."  He  afterwards  obnervtA,  that  io  Sibena  mwy  nnxin- 
taios  ate  camposed  of  trep  or  basalt^  '*  containing  mnirn  or 
veins  of  granite ;  while  the  gmnitic  mounuins  often  cootfin 
veins  and  masecs  of  tran  or  bomblende."*  Tbi«  last  obseN 
vation  tnay  be  umvers-^illy  cxlcnded  ;  and  evinces  thai  «\derit4k 
and  even  trap  or  basaltin.  is  at  Jeaat  as  ancient  at  giaaile^ 
which  has  hitherto  been  gratuitously  »titniti^  t§  the  naaH 
andent  of  alJ  the  rocl£5.  He  aido  adds,  that  he  has  aacB 
laige  raountains  of  hornblende,  or  siderite^  in  the  Altaian 
chainf. 

In  tr^ling  of  iron>  Patxin  ofascrTes  that  the  veins  or  beds 
of  iron  ore,  are  coa^tantly  paralld  to  the  beds  of  the  rock« 
which  in  the  primitive  nMuntains  are  often  vcrticai,  and 
seem  from  the  Erst  to  hare  formed  an  integral  part  of  the 
nouniaja  which  contains  them  f  wbeoce  BaSdo  has  eaOed 
them  piimordial  mines ;  iriufet  the  1*61119  of  other  Hi^ab 
almost  always  intersect  these  beds  midor  diiietcnt  angles 
sometimes  even  at  right  angles,  and  evidently  appear  to  have 
been  of  a  formation  posterior  to  that  of  the  rock.  He  pro- 
ceeds to  ahserre  that  the  mountain  of  l^agodat,  on  the 
eastern  side  of  the  chain  of  Ural,  conasts  of  thick  beds  of 
iron,  separated  by  othere  of  slate  and  a  kind  of  trap,  la 
chat  of  Keskanor,  in  the  same  qu^rter^  the  celebrated 
nets  are  mixed  with  a  quantity  of  ^^rceniah  aiderite  in 
spots,  and  extremely  resplendent  wlien  the  itone  is  polished. 
In  tlie  Altaian  chain,  vertical  beds  of  an  ochry  slate  alternate 
with  compact  beds  of  black  iron  ore.  The  piignordial  beds 
are  chiefly  composed  of  black  iron  ore,  often  magnetic;  the 
strongest  magnet;?  of  Sibena  being  tho»:  which  present  la- 
minar parts,  sometimes  of  iron,  sometimes  of  bomhlendti  or 


•  Mtn.  i.  130,  127. 
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8en)cntinc.  T\\e  nucleus  oP  tlic  earth,  as  )ie  observes,  mxjst 
be  chiefly  ferruginous,  as  is  nol  only  announced  by  the  gene- 
ral phenomena  of  magnetism,  but  by  the  observations  and 
experiments  of  Maskelyne  and  Cavendish,  which  show  that 
the  specific  weight  doubles  that  of  rock  crystal*. 

In  his  mineralogy,  Patrin  begins  with  a  description  of  the 
primitive  rocks,  which  he  introduces  by  that  of  the  chief 
substances  of  which  they  are  composed,  namely,  quartz, 
felspar,  mica,  and  schorl.  This  last  term  is  generally  used 
by  the  French  geologists  for  siderite  or  hornblende.  "  Often," 
says  Patrin,  ''  it  forms  considerable  masses  of  rock,  and 
even  entire  mountains.  When  the  «chorl-rock  presents  a 
distinct  laminar  texture,  it  is  called  hornblende  j  when  the 
texture  is  of  an  earthy  appearance,  it  is  named  Comeene*' 
This  last  wnrd  w  often  used  by  the  French  for  basaltin. 
Thus,  in  the  opinion  of  tliis  gi^dt  observer,  who  has  passed 
many  years  in  the  mouittaius  of  Siberia,  schorl  or  horn- 
blende, composed  of  sidcruus  earth,  is  as  primitive  as  any  of 
the  rocksf. 

But  while  these  great  geologists  admit  the  ferruginous  or 
siderous  among  the  principal  earths,  they  seem  never  to  have 
connected  this  idea  with  that  of  most  writers  on  magnetism; 
who,  in  order  to  explain  that  phenomenon,  are  forced  to 
admit  that  the  nucleus  of  this  our  planet  is  a  mass  of  iron : 
and  u,  according  to  all  theories,  the  substance  which  is 
nearest  the  centre  must  be  the  most  ancient,  of  counre  the 
siderous  earth  must  often  partake  of  this  antiquity;  and  in- 
stead of  ranking  it,  witli  Dulomieu,  in  the  third  or  fourth 
fUCcesBion,  it  may  be  mure  properly  classed  in  the  tirst.  In 
the  mica  of  granite,  and  often  in  the  felspar,  and  even  in  the 
quartz,  a  portion  of  iron  is  discoverable :  and  basalt,  which 
contains  a  lai'ge  portion  of  iron,  is  sometimes  intermixed 


*  Mm.  V.  II,  'li),  ?4i.  The  motintaiiis  of  Sclii^ft,  be  mp,  ate  chlefl;  oT 
IionuchiHTcr  aiul  homblcDile. 

•f  Sideriic  and  kIiuH  shoot  accou  quart/,  and  febpar,  to  are  mure  aacimti 
•o  f'uleriu    ^  faault  iotersect  gmnite. 
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with  primevni  gTanitc^.  In  the  other  most  ancient  rocks, 
particularly  tbose  of  hornblende  or  siderite,  iron  also  abounds} 
as  it  does  in  jasper,  coramon  lUate,  trap,  serpentine,  and  the 
oldest  8aDd»tone. 

It  may  be  necessary,  however,  to  introduce  a  distinction 
between  the  Sidcrous  Earth  and  nwtallic  iron,  which  must 
depend  u}K>n  the  proportion  to  be  found  in  various  substances. 
As  the  alkaline  earths,  though  tliey  yield  metals,  will  scarcely 
by  any  mineralogist  be  classed  among  metallic  substances  i  so 
Sidcrous  Eju-th,  though  Vt  yield  iron,  may  be  odmiUed  among 
the  other  principal  substances  of  that  class.  In  &ct,  as  the 
recent  discoveries  of  Or.  Davy  evince  that  the  alkaline  earths, 
that  is  the  calcareous,  magtiesian,  baiytic,  strontxaoic,  are  of 
a  metallic  nature  or  yield  peculiar  metals,  while  he  suspects 
the  other  cailhs  to  be  in  the  like  predicament  (as  the  sili- 
ceous has  since  proved),  it  would  be  absurd  to  reject  iron  as 
mn  earth,  merely  because  it  yields  a  metal. 

It  has  already  Wen  seen  that  the  presence  of  this  earth.  Power  of  iron, 
even  in  a  smaU  cjuantity,  is  so  powerful  as  greatly  to  affect 
the  compound  j  and,  by  altering  the  equality  of  its  mode, 
even  to  chnofi^e  its  substance  and  denominatbn.  Amon^ 
many  examples  may  be  mentioned  the  hyalite  of  Daupltiny, 
which  only  contains  10  of  iron  in  100,  yet  the  form  of  the 
crystals  is  that  of  the  iron  ore  of  Elba.  Many  mineral  sub- 
ftances  receive  their  denominatk>n5,  not  from  the  abundance, 
but  from  the  influence  of  particular  earths  ;  for  the  greater 
part  of  the  argillaceous  and  IaIcous  rocks  contain  two  thirds 
or  three  quarters  of  silex;  so  tliat  if  the  abundance  alone 
were  regarded^  two  of  the  chief  denominations  of  tbe  mi- 
neral kingdom  would  be  rejected.  In  many  instances,  the 
energy  of  une  ingredient  has  far  more  force  than  the  abun- 
dance of  another.  An  able  chemist,  after  discusbing  some 
difficulties  of  this  kind,  thus  proceeds :  "  These  circum- 
itftnces  no  doubt  arise  from  the  modes  of  chemical  analysis 
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bdag  yet  imperfect  j  and  particularly  from  our  being  stUI 
almoet  wholly  ignorout  of  what  detenuines  the  properties  of 
compounds  60  complicaticd  as  iniaerals  gcDcrally  arc.  AU  the 
ingredients  arc  not  to  bo  rci^arded  as  equally  energetic,  or  as 
in  the  same  proportion  contributing  to  the  peculiar  constitu- 
tion of  a  compound ;  and  if  one,  which  in  its  relation  to 
is  com (lara lively  fWeble  in  its  action,  be  present  in 
proportion,  it  leacfe  to  erroneous  conclusions,  when,  in 
determining  compoMtion,  we  attend  merely  to  the  relative 
quantities  of  the  principles,  without  attending  to  their  reJa- 
tive  energies.  This  has  been  generally  hitherto  done;  and 
among  the  earthy  fossils,  the  predominating  principle  has 
always  been  regarded  as  that  which  is  present  in  largest  pro- 
portion, though  the  reverse  is  probably  fircqoecmy  just."* 
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§  6.  MiKeUaneous  Observations. 

This  introduction  shall  be  closed  with  some  mSscellaneous 
remarks,  which  may  not  be  found  unuscful  for  the  previous 
consideration  of  the  reader. 

A  grand  cause,  as  elsewhere  observed,  of  the  slow  progroai 
of  mineralogy,  when  compared  with  other  parta  of  uatund 
history,  is  that  H  is  too  wide  for  the  labours  of  one  man ; 
whence  eomo  important  parts  have  remained  uncultivated, 
while  others,  cftjta  comparatively  minute,  ha^c  been  discussed 
with  great  care  and  anxiety,  according  to  the  peculiar  studies 
and  inclinations  of  the  several  authors.  The  progress  of 
■wAi|iJ  and  botany  has  been  greatly  assisted  by  the  publica* 
dan  of  detached  works  upon  several  divisions ;  aivi  even  the 
iDOtira  aad  Uchena  hare  been  found  sufficient  for  one  man's 
attention,  in  the  brevity  of  human  existence.    Recent  autixn 


•'-.«  Mum/t  ChemlsiTT,  iii.  7 .    He  hMl  already  ul^  p.  5,  "  tme 

^rth  ipni^  ill  vmme  to  M  OMer,  nntler  irf»ch  are  umit^  the  figntb  ip 

which  it  is  prcdomittanlf  or  to  wliicb  it  gives  a  pred'Tninaiing:  <furfacter'*  And 
■o  Brrgmsn,  thv  fathrr  of  modem  mintralogjr,  in  iiie  prcimre  to  hi*  Saagnt- 
phiat  17S3:  **  I  have  derived  the  gmera  from  the  cbmifton/  pnurl^)Ui  snd  the 
^etus  fton  the  dWcne  taixtiuti." 
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upon  thesi avokiogtioms  have  hence  been  enabled  to  glean 
Uie  mnat  interesting  topics,  and  to  form  general  compiUtiont 
of  great  merit  and  accuracy.  For  as  vita  6rm*,  ar$  hngQ, 
wad  the  axiom  of  Hippocrates^  who  compUed  his  clanical  pro- 
ductions on  medicine  from  cases  preseiTBd  in  the  tpapHts,  m> 
in  all  the  other  sciences,  the  mere  obserratioiu  of  one  insfi 
will  not  constiiatc  a  science  or  a  system.  Saussure  passed 
forty  years  amongst  the  Alps ;  and  if  the  years  consumed  by 
other  travellers  and  authors,  whose  works  have  been  uacd  in 
the  present  compilation^  were  computed,  they  might  amount 
to  a  thousand ;  a  period  belonging  to  nature  ami  science, 
but  not  to  man.  Hence  the  utility  of  general  systems  or 
oompilations,  whicli^  by  combim'ug:  in  one  view  the  observa- 
tions of  pmcUcal  or  sctcntifio  predecessors,  not  only  by  colla- 
tion and  disinn  render  them  more  intelligible,  bat  ascertain 
the  progress  attained  by  any  science ;  so  that  future  diligence 
may  not  be  wasted  in  the  investigation  of  subjects  already 
illustrated,  but  be  directed  to  such  parts  as  remain  unculti- 
▼Bted  and  obscure.  In  this  also,  as  in  the  other  sciences, 
more  genius  is  required  to  build  a  svbtem,  than  to  make 
observations.     In  the  latter,  Newton  must  yield  to  Hcrschel. 

A4  the  study  of  mineralogy  commenced  upon  principles  pelnlo^y  dif- 
afterwards  found  to  be  inadequate  and  erroneous ;  so,  by  a 
similar  fetality,  tlie  study  of  rocks  has  been  confounded  with 
what  is  called  gwlogy,  or  the  doctrine  of  the  constitution  of 
this  globe,  which  rather  belongs  to  natural  philosophy. 
Petralogy,  like  Uthology,  or  metallogy,  is  a  science  which 
must  be  studied  by  the  geologist  j  but  a  theory  of  the  earth 
may  as  well  be  studied  in  a  pebble,  as  in  a  rock;  and  the 
neglected  plains,  as  being  nearer  tlic  centre  of  the  curih, 
muht  afford  mure  topics  than  the  lofty  rocks  and  the  moun- 
tains.  There  ie  no  reason,  ttierefore,  particularly  to  connect 
petnOogy  with  geology,  or  what  some  call  geognosy  :  and  it 
woiUd  be  alike  absard  and  useless  if  a  rock  could  not  be 
claased,  without  a  dissertation  to  determine  its  antiquity. 
Nor  can  any  reason  be  perceived  why  4Verner  sbooJd  regard 


trniTAm 
FcoloffT' 


empirical  characters  as  the  chief  in  regard  to  the  roclcfl, 
while  he  justly  considers  them  as  the  last  and  meanest  in  the 
consideration  of  other  mineral  substances.  Here,  as  in  other 
proviacc3  of  the  mineral  kingdom,  there  is  no  inialUble 
guide  but  Chemistry  ;  ujion  which  alone  a  rational  and  dura- 
ble system  can  Ix:  founded.  And  if,  as  some  few  si^upposc, 
chemical  operations  lead  us  to  educts  instead  of  products* 
the  difference  remains  the  same,  and  the  distinctions  equally 
dear. 
Futitityof  Yet  some  ingenious  men,  who  have  made  a  tour  of  a  few 
"  '  hundred  miles,  aspire  to  the  study  of  ^ology,  and  speak  of 
their  observations  with  all  the  pride  of  ignorance,  and  all  the 
vaunts  of  enterprise  ;  while  one  simple  perusal  of  Saussure's 
work  would  teach  them  that  they  knew  nothing.  In  the 
momentary  duration  of  Imman  Ufe,  as  man  writes  with  his 
band  on  the  table  and  his  foot  in  the  grave,  iniinitcly  more 
knowledge  must  be  acquired  by  the  study  of  former  authors, 
than  by  trifling  observations,  which  would  probably  not  even 
have  been  made  if  the  fugitive  traveller  had  previously  studied 
the  subject,  or  had  even  once  revisited  the  spot,  as  Ferrara 
has  observed  of  Dolomieu.  While  an  authtir  in  his  cabinet 
studies  the  whole  globes  and  the  cullective  labours  of  two 
thousand  yeai^,  these  little  journeys  only  impress  him  as 
puerile  excureions;  and,  in  conversation,  he  r^reta  to  6nd 
tlie  smallest  tourists  the  greatest  boasters.  Da  Costa  has 
illustrated  this  truth  by  a  ludicrom  story  :  Dr.  Meara,  having 
the  greatest  respect  for  his  own  abilities,  and  regarding  hi« 
own  discoveries  with  much  admiration,  was  travelling  on 
Landsdown  near  Bath,  when  he  observed  a  kind  of  chalk,  of 
quite  a  new  species  if  not  genus,  being  of  a  white  colour, 
remarkably  pure,  but  above  all  very  hot  in  the  mouth ;  and 
in  consequence  he  wrote  a  dissertation  to  prove  that  this 
chalk  alone  was  the  long  investigated  cause  of  the  heat  of  the 
Bath  waters.  This  celebrated  discover)'  has  passed  into  the 
Isfit  edition  of  the  valuable  mineralogy  of  Wallerius,  who 
even  quotes  Da  Costa  as  his  authority  for  this  new  chalk. 
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igTi  that  patient  writtr  had  only  mentioned  it,  to  inform 
his  rtaders  tlmt  it  waa  unalacked  lizue^  which  had  fallen  from 
a  broken  cart. 

Such  touristSj  while  they  have  themselrca  seen  as  httle  as  Study  of  rocl 
they  have  rejui,  arc  as  loud  as  Dr.  Meara  in  their  assertions 
that  rocks  can  only  be  studied  in  nature  5  while,  in  fact,  it  is 
as  impossible  to  discern  rocks  from  nature  alone,  as  from 
bookd  alone.  The  one  mu^t  assist  the  other.  The  va^e- 
nes3  of  ideas  in  the  works  of  Dolomieu  and  Favijas,  and 
many  other  observen,  is  such  that  nothing  can  be  learned. 
But  ho\v  distinguish  rocks,  or  acquire  accurate  knowledge,  Necentyor 
irom  works  of  which  the  authors  cannot  di3ting;\iish  a  granite  ^*  cUUmt!** 
from  a  porphyry,  &c.  ?  If,  in  roology,  a  horse  was  called  a 
lion  by  one  writer,  a  tiger  by  another,  a  leopard  by  a  third, 
and  a  panther  by  a  fourth,  what  knowledge  could  be  acquu^  ? 
or  if,  in  botany,  the  rose  of  one  author  was  the  lily  of  an- 
other, while  others  styled  it  by  a  hundred  different  names  ? 
While  Buffon  and  his  disciples  speak  with  contempt  of  nomen- 
dature,  they  might  as  well  tell  us  that  in  civit  history  the 
actions  of  Poinpey  might  be  ascribed  to  Cesar,  and  those  of 
Anthony  to  Cleopatra,  for  of  what  coujiequence  arc  names  ? 
Saussure,  with  his  usual  jtidgennent,  pursued  a  very  different 
course ;  and  the  most  laborious  parts  of  his  work  arc  evi- 
dently those  in  which  he  attcmpta  to  establish  a  precise 
nomenclature.  It  may  safely  he  asserted  that  the  science  can 
have  no  foundation  till  a  precise  and  rich  nomenclature  be 
established ;  and  that  till  then  it  will  remain  a  chaos^  and 
not  a  world. 

The  student  of  rocks  must  Uierefore  be^n  with  n.  p^i^eifle 
nomenclature,  as  otherwise  his  observations  cannot  be  of  the 
•mallest  utility.  If  he  mean  to  pursue  this  study,  he  may 
^BD  find  it  more  interesting  to  pass  from  this  arid  subject 
to  the  beauties  of  ci7stallisation  and  the  metals;  and  thus 
from  great  and  general  ideas  descend  to  minute.  The 
student  of  zoology  would  scarcely  begin  with  entomology. 
But  even  among  the  authors  of  mineralogy  there  are  ore  and 
drosi :  and  who  would  believe  tliat  an  hundred  authors  have 
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fallen  into  the  grossest  errors  concerning  ophite,  &c.  because 
tbey  Deflected  to  consult  the  original  pas>ages; 
^nolojir  for  In  (he  present  work,  it  is  hoped  that  the  want  of  attention, 
""'^  care,  or  labour,  will  not  be  uccuscd.  The  author  has  sedu* 
louflly  employed  the  intervals  of  ten  yeura  in  tbi&  pruduction^ 
particularly  three  which  be  passed  at  Paris,  whcrc  he  had 
COQStant  opportunities  of  seeing  the  roost  o|mleut  cabinets^ 
and  of  conversing  with  men  eminent  in  the  ftdeoce,  ai 
Fatrin^Gillet  I^iumont,  Daubuisson,  and  others ;  not  to  men- 
tion inter\  iewa  with  Hauy,  and  with  Weruer  during  his  short 
•tay  in  that  capital.  It  was  resumed  at  intervals  of  other 
studies,  the  change  of  labour  being  itself  an  amutfement. 
He  hopes  the  work  may  at  least  aspire  to  the  humble  praise 
of  utilityj  the  chief  aim  of  his  labours  :  terar  Hum  proiim. 
In  the  preface  to  bis  grand  treasure  of  ancient  knowledge, 
Pliny  has  observed  that  it  is  laudable  to  mention  the  authors 
by  whose  works  you  profit.  Not  contented  with  exact  refer- 
ences, the  author  has  often  adduced  tlie  original  pabbages, 
not  only  for  the  sake  of  greater  accuracy,  but  to  save  the 
reader  the  trouble  and  expense  of  couAulting  many  works, 
which  pci  haps  contain  only  a  few  pages  on  this  particular 
auttfectj  which  has  hitherto  been  tieatcd  a^  a  mere  appendage 
to  niinei-alogy.  There  are  also  numerouii  extracts  of  great 
i-alue,  from  works  in  foreign  languages,  of  which,  from 
their  nature,  the  English  reader  can  scarcely  ever  cxpt^ct  to 
sec  complete  translations.  These  extracts  will,  it  is  hoped, 
from  the  variety  of  the  style,  throw  some  flowers  over  a  sub« 
ject  proverbially  barren;  while  the  expressions  of  the  ob- 
serren  themselves,  in  the  sensations  ariAing  from  grand  phe- 
nomena, sometimes  enliven  the  subject  with  somewhat  of  a 
dramatic  interest.  It  must  oho  be  remembered,  that  mosaic 
is  CTcn  more  difficult  than  painting,  and  of  incomparably 
longer  duration.  Some  rec^ard  it  as  a  roaxiro  in  literature, 
that  a  book  shouhl  be  as  complete  in  itself  ai^  possible  ;  and  a 
reference  to  a  work,  which  be  can  neither  praoure  nor  read, 
would  cont  ribute  UtUe  to  the  int.tructiou  of  the  learner.  The 
candid  vnll  likewise  consider  the  entire  novelty  of  the  plan; 
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which,  while  it  required  a  minute  attention  to  the  congniitjr 
of  the  parts,  muat  altio,  like  a  new  itrad,  Icari  to  mistakes 
aud  deviations,  |ierhaps  more  numerous  than  the  author  can 
conceive;  and  which,  if  pointed  out  with  benevolence,  he 
will  be  ever  ready  to  correct  with  gratitude.  "  Those  who 
have  gone  before  us/'  says  an  ancient  clattic,  "  have  done 
much,  but  they  have  not  (iBished  ;  much  labour  still  remains, 
and  much  will  remain ;  nor  will  an  occasion  be  wanting  of 
adding  somewhat  even  to  authors  who  shall  be  bom  after  a 
thousand  ages/** 

*  Sftoe  roultua  ilti  t^ninr,  <|ui  ante  not  faenint«  wd  Don  p«regmmt| 
muituiD  ftdhuc  rutil  nprns,  roukumquc  refttabit,  nn:  ullj  rato  post  oUit 
icniU  pvcludcfur  occasta  aln[uij  adjicieudi.    Sshbca. 
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CORRECTIONS  AND  ADDITIONS. 


VOL.  I. 

P.  21,  Note.     Compare  Ferrara's  accounts  in  Dom.  XII. 
85^  Note.     Verd  d'ocillet  may  be  the  peculiar  light  SM 
grecD  of  the  ^asi,  or  leaves,  of  some  pinks  or  car- 
nations. 
98j  1.  13.     For  Ei&enthoru^  read  Eisenthon. 
106j  L  31.    The  anal^'sis  of  Slate  and  Mica  Slate,  by  Dan- 
buissoo,  is  in  the  Joum.  de  Ph.  Juin  1809. 

Silex 48,  6 

ArgU ft3,  5 

Magnesia 1,  6 

Peroxyd  of  Iron 11,  3 

Oxydated  Manganese .........  5 

Potash 4,  7 

Carbon o,  3 

Sulphur..... Oj  1 

Water  and  Volatiles 7,  6 

98,     2 
Loss 1.    8 

100. 

This  he  compares  with  Klaprotfa's  analysis  of  Micaj 
which  yielded,  Silex  47,  Argil  20,  Oxyd  of  Iron  15, 
of  Manganese  2,  Potash  15. 
137.  Col.  Imrie  (Tr.  Wern.  Soc  i.  454),  says,  the  glutenite 
near  Stonehaven  consists  of  pebbles  of  quartz  and 
porphyry,  with  some  of  jasper,  hornblende,  horn- 
stone,  cemented  by  a  reddish  brown  ferruginous 
clay,  mixed  with  minute  particles  of  quartz  and 
mica,  but  which  only  tills  the  intervals.    At  Oban 
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the  cement  appears  a  blackish  grey  indurated  sand, 
composed  of  argil,  fine  sand,  black  oxyd  of  iron, 
and  ifl  sUg-htJy  coherent  It  is  lingular  that  this 
glutenite  is  vertical  on  the  £.  and  horizoatal  oa 
theW. 
P.  155,  Note.  The  Bhck  Fore$t  Mountains  form  another 
example. 

167,  Note.     For  ava,  read  lava. 

374,  Note.    For  Voyage,  read  Journey. 

345,  1.  8.    For  Marbois,  read  Marbor^. 


VOL.  II. 

64.     Compare  (be  sites  of  Miagite  in  the  Appendix. 

100,  1.  2.     For  resemble  to,  read  resemble. 

221,  1.5.  For  Roy.  read  Roz.  that  is,  th'fc  Journ.  de  Ph. 
by  Roziere. 

S67-  The  following  account  of  the  fell  of  Rosenberg  may 
not  be  unacceptable. 

'*  On  the  2d  September,  ISOC,  at  five  In  the  evening,  the 
Knippcnouhl  Rock,  which  formed  the  summit  of  Mount  Ro- 
senberg, was  on  a  sudden  detached  from  its  situation  ;  and  at 
the  same  time  part  of  the  mountain,  of  several  fieet  thick,  on 
the  western  side,  and  about  280  feet  Ihick  un  the  east  side, 
gave  way,  and  fell  iuto  the  valley  which  separates  the  lake  of 
Zug  from  that  of  Lauwertz.  One  part  of  the  mountain  fell 
into  the  lake  of  Uiuwcrtz,  which  caused  such  an  agitation  in 
the  waters  of  the  lake,  that  they  overthrew  a  number  of 
houAeSy  chapels,  milts,  &c.  along  the  southern  shore.  Up- 
wards of  one  thousand  persons  were  the  victims  of  this  cala* 
mity,  A  society  of  thirteen  travellers  were  ou  the  road  from 
Artii  to  Schwitz:  nine,  who  walked  first,  perished  j  the  other 
fi>ur  escaped.  In  tiiis  coovubion  enormous  pieces  of  rock 
were  carried  through  the  air  to  prodigious  distances.  The 
Jake  of  Lauwertz  lias  lost  above  a  quarter  of  its  extent.  That 
rich  plain  which  was  so  beautiful,  now  presents  a  mountain 
of  near  one  hundred  feet  in  height,  a  league  and  a  half  in 
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]engt}\,  and  as  much  in  breadth.  The  villages  oF  Goldan 
and  Kotben,  coasistlng  of  one  hundred  snd  fifteen  houMS ; 
that  of  Busingcn,  of  one  hundred  and  tvrrnty-six ,  and  that 
of  Kuslock,  have  totally  ilUappcared.  Of  Lnuwertz,  which 
lost  twenty-five  houncs,  there  remain  (en  buildings,  all  much 
damaged.  Twenty  years  since  general  P^'fler  predicted  this 
catastrophe,  from  the  knowledge  that  he  had  of  the  nature  of 
the  XDountain.  A  profc^^or  of  Schwitz  said,  that  above  Spiets* 
fleu  was  a  sea  of  water,  which  had  undermined  the  rock  for 
BCvenU  year9,  and  thai  below  there  was  a  cavern  of  great 
depth,  where  the  waters  were  engulphed.  The  quantity  of 
water  which  ha5  fallen  during  (he  preceding  years  has  hastened 
this  catastrophe^  aud  the  rains  of  some  weeks  post  have  de- 
cided it.  On  the  10th  eight  hundred  persons  were  employed 
in  di^^ng  for  the  l>odic3  of  those  who  were  destroyed  by  the 
falling  of  the  mountain  at  Schwitz.  In  forming  a  channel  to 
draw  off  the  waters,  between  thirty  and  forty  labourers  were 
swallowed  up  by  a  torrent  of  muddy  water,  which  broke  in 
upon  them  suddenly."* 

Beaides  the  plates  and  description  published  at  Paris,  there 
are  three  large  views  drawn  and  engraved  by  Wiebcl,  a  Swiss 
artist,  which  the  author  has  seen.  The  effect  is  not  that  of  a 
fidleo  clifi,  as  in  gjanitic  mountains,  but  that  of  masses  of 
rock,  detached  and  thrown  down  a  gentle  declivity,  with  such 
impetxiB  as  to  overwhelm  every  ohetaclcj  aud  spread  to  an 
amazing  distance. 

P.  306,  L  6.     For  tufa,  read  tufo. 

401,  L  16.     For  pRonocTioN,  rfadPsoDUCTiONS. 

4%8,  Marginal  indication,   /or  Former  rocks,  reod  Forms 
rocks. 


*  AoDul  lUg.  IS06,  p.  44t. 


DOMAIN  I. 

SIDEROUS. 

STDEGEA,  SIDEROUS  EARTH. 

HE  name  sidegea,  as  not  unusual  iu 
compounded  words,  is  abbreviated  from 
two  Greek  terms,  signifying  iron  and  earth. 
The  reasons  for  the  introduction  of  this 
grand  division,  adopted  in  substance  hy 
the  most  eminent  geologists,  have  already 
I     been  given.     Iron  acts  so  important  and 
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radical  a  part  in  the  constitution  of  our 
planet,  that  it  deserves  to  be  viewed  under 
various  aspects,  not  only  as  a  metal,  but 
ab  an  earth,  strongly  impregnating  most 
of  the  others,  and  often  exerting  a  pre- 
dominating influence.  For  as,  since  the 
recent  di^overies,  many  earths  have  been 
known  to  assume  the  form  of  metals,  so 
there  can  be  no  impropriety  in  considering 
this  universal  metal  under  the  form  of  an 
earth. 

When  a  substance  contains  more  tha 
twenty-five  parts  in  the  hundred,  or,  in 
other  words,  one  quarter,  of  iron,  it  may 
be  worked  as  a  metallic  ore,  and  arranged 
under  that  denomination.  But  in  a  smaller 
quantity  it  will  fall  under  the  present  divi- 
sion, especially  when  intimately  combined 
with  the  other  earths.  It  was  by  metalJo- 
gists  considered  as  a  calx,  or  latterly  called 
an  oxyd.  Mr.  Kinvan*,  who  has  rightly 
added  calces  of  iron  to  his  description  of 
the  earths,  says,  that  they  are  fontied  of 
that  metal,  combined  with  diflfcrent  pro- 
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portions  of  pure  air,  and  frequently  of  water 
also  and  fixed  air. 

"  One  hundred  parts  metallic  iron  are 
capable  of  taking  up  66  or  70  of  pure  air. 
Wiien  100  parts  iron  contain  but  40  of  this 
air,  the  conipound  is  still  magnetic/'  His 
table  of  the  fusibility  of  the  sinif^le  earths 

[  presents  some  curious  experitueots  oo  the 
mixture  of  calcined  iron  and  rust  of  iron, 
with  other  substances,  which  sljow  the 
power  of  this  metal.  Even  when  it  onlv 
amounts  to  four  parts  in  the  hundred,  it 
sensibly  influences  the  compound. 

J  Sidegea,  or  siderous  earth,  is  so  generally 

diffused,  that  almost  every  mineral  sub- 
stance derives  its  colour  from  it,  from  a 
pale  blue  to  the  deepest  red.  Animal  sub- 
stances contain  it ;  and  it  exists  in  the  ve- 
getable kingdom,  even  in  plants  app^irentlv 
supported  merely  by  air  and  water.  It 
would  appear  that  even  the  atmosphere 
abounds  with  atoms  of  iron,  whence  per- 
haps the  meteoric  stones. 
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MODE  I.    SIDERITE. 


Texture,  generally  crystalline,  as  in  the  saline 
or  primitive  marbles;  the  prisms  sometimes  in-j 
tersecting  each  other,  so  that  it  becomes  difficull 
to  determine  their  figure*.  The  grains  arc 
sometimes  so  small  that  it  assumes  a  compact 
appearance,  in  which  case  it  passes  into  basalt. 

Hardness,  basaltic,  sometimes  only  marnioric. 
Fracture  commonly  foliated,  sometimes  radiate< 
tough.     Fragments  rather  sharp. 

Weight,  siderose :  sometimes  approaching  thej 
barytose. 

Lustre,  splendent,  shining,  between  vitreous 
and  pearly.    Opake;  the  green  sometimes  trans-     | 
lucent  on  the  edges.  ^H 

Colour  generally  black,  sometimes  of  a  green-^^ 
ish  grey, 

Siderite  sometimes  composes  entire  moimtains, 
but  more  commonly  occurs  disseminated,  or 
forming  veins  or  nodules,  in  granite  ;  or  beds  in 
gneiss. 

This  important  substance,  which  is  so  wideh 
Uorabteode.  disseminated,  is  the  hornblende  of  the  German 
miners;  a  barbarous  term,  which,  like  mani 


*  The  crystals  of  siderite  ue  of  «Q  oblong  quad rt lateral  torm, 
while  those  of  mica  are  hexagoaaJ. 
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3ed  into  the  science  before  it  be- 
came classical*. 

"  Mountains  of  black  hornblende  exist  io  Si- 
beria, Renovantz,  'S'l:  as  the  Tigereck,  4  Nev. 
Nord.  Bevtr.  I9'i;  and  others  mentioned  bv 
2  Herm.  971.     Frequently  mixed  with  quartz, 
mica,  or  felspar,  or  shorl,  atid  either  greenish  or 
black.   Ibid.     But  it  is  more  commonly  found  in 
mighty  strata,  as  in  Saxony  ;  or  still  oftener  as  a 
constituent  part  of  other  primeval  rocks,  as  in 
syenite  and  grunstein;  sometimes  in  layers  in 
gneiss,  or  granular  limestone,  or  argillite;  and 
sometimes   iu  horn  porphyry.    2    Berg,  Jour. 
1788.  508.     1  Lenz.  J^2o.     1  Emmerling,  ."^25; 
or  in  the  gullies  of  granite.  Herm.  ibid.    Horn- 
blende slate  was  observed  among  the  primeval 
rocks  on  the  ascent  of  Mont  Blanc,  7  Saus?. 
241,  253,  mixed  with  plumbago  ;  Ibid,   and  on 
its&nnnnit,  Ibid.  289." 

"  Strata  of  schistose  hornblende  occur  some- 
times ku  gneiss,  as  already  mentioned.     At  Mil- 


Sttes 


*  Btendf  in  German,  sometimes  iatplies  blindt  iomeumei /ah f 

deccilfui :  but  the  name  scorns  mthcr  to  have  nrisen  from  il» 

iving  the  ajipearance  of  blende,  an  ore  of  xinc,  whiclt  was  aUo 

led  fiieudo  gaienn*     Wrftd,  or  in  modom  Gcrnmii  lUind,  never 

the  Bnat  e:  an<t  there  would  he  no  sense  in  Hind  horn'    But  as 

le  substitncc  much  rcseiiibli^*  black  blende,  an(l»  when  strucli,  often 

'erumpUi  like  horn,  the  eijniolog)'  is  rerj dear.     A  hrench  wriirr 

rightly  translates  it  Bltttde  de  come.     Hornstein  and  Homfilver  arv 

tr^nilucent  fif  horn. 
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trz  a  stratum  of  it  has  been  found  over  gi 
limestone.  Voigt  Prack.  33.  In  Lower  Silesia 
it  has  been  found  on  syenite.  4  Bed.  Beob. 
349.  Granite  sometimes  rests  on  it.  S  Berg. 
Jour.  1790,  300.  Voigt  Mineral.  Abhaudl.  35. 
Hence  there  can  be  no  doubt  of  its  being  a  pri<» 
mitive  stone.  A  mountain  of  it  exists  in  Tran- 
sylvania; 1  Bergb.  40.  Nay,  granite  has  been 
found  in  it.  1  Berg.  Jour.  1789,  171.  It  i&  fre- 
quently mixed  with  mica,  more  rarely  with. 
visible  quartz:  Emmerling*."  j^M 

Patrin  observed  in  Siberia  many  mountains  ' 
entirely  composed  of  siderite,  and  containing 
masses  or  veins  of  granite;  while  reciprocally 
the  mountains  of  granite  often  present  veins  and 
masses  of  siderite f.  These  accidents  are  parti- 
cularly frequent  in  that  part  of  the  Altaian 
mountains  which  approaches  the  river  Irtish.   ^H 

It  also  abounds  in  Bohemia,  Saxony,  Tyro^^ 
and  many  other  countries,  not  to  mention  the 
isles  of  Arran,  Col,  and  Tirey;  the  district  be- 
tween Lochlomond  and  Dunkeld,and  other  parts 
of  the  Highlands  of  Scotland ;  and  also  near 
Holyhead  in  Wales.  ^^ 

Saussure  describes,  §  674,  a  strange  mixturi^^ 
of  massive  granite  with  a  grey  heavy  rock. 


*  Ktrwan  Geo).  £w.  p.  181, 
t  Mia.  i.  127. 
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li  the  outside  appeared  of  a  rust-colour.  This 
is  evidently  a  siderite,  of  which  the  iron  is  de- 
composed. He  justly  observes,  that  both  must 
have  crystallised  together,  and  of  course  siderit^ 

ust  be  as  ancient  as  granite*. 

The  rocks  of  siderite  are  by  Werner  clas»ed 
among  the  Primitive  Traps,  which  he  divides  into 
the  common,  the  granular,  and  the  schistosei 
with  two  mixtures,  siderite  with  felspar  and  with 
mica.  The  adraixtjon  of  mica  and  pyrites  i$ 
by  Daubuisson  regarded  as  characteristic  of  the 
primary  traps.  That  of  siderite  and  felspar  Prfniitive  tdp, 
constitutes  the  primitive  grunstein  of  Werner, 
including  the  common,  the  porphyritic,  the 
grunstein  porphyry,  the  green  porphyry  of  the 
ancients,  and  grunstein  slate ;  which  latter  ha^, 
according  to  Daubuisson,  been  called  /lorw 
schiefer.  Some  of  these  primitive  traps  have 
been  arranged  under  the  large  and  vague  deno^ 
mination  of  corneenncy  roche  de  conid  pierre  df 
coj'nc^j  by  the  French  mineralogists;  and  even 
by  Saussure,  who  tells  us,  §  122.1,  that  when  the 
carfuennCf  or  pieire  de  earner  has  marks  of  crys- 
tallisation, it  assumes  the  name  of  liornblende. 
But  as  the  stones,  confessedly  called  basalts  by 


The  summit  of  the  Dome  du  Gout^  consists  of  bidcriie  in  a 
ite  of  d«roim»s!tion.     W.  §  198O. 
t  /*«  piVfTC  c^nUe  is  peuovilex. 
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the  ancients,  often  present  marks  of  crystal- 
lisation, being  sideritic  rocks  or  primitive  traps, 
they  shall  be  considered  under  that  division. 
Wad,  in  his  account  of  the  Egyptian  minerals  in 
tlie  Borgian  Museum*",  observes,  that  the  ba» 
Ancient  basalt,  saltic  monuments  of  the  ancients  are  referable 

to  two  classes;  1.  The  primitive,  consisting  of^l 
black  hornblende,  or  siderite,  which  is  somcv 
times  so  mingled  with  veins  of  fflspar,  and  often 
with  quartz  and  felspar,  partly  rude  partly  crys- 
tallised, that  it  is  in  some  examples  diiiicult  to 
determine  whether  they  should  be  placed  amongf 
the  basalts,  or  syenites,  of  Werner.  2.  This 
class  appears  of  more  recent  formation,  and  in 
all  respects  agrees  with  the  basalt  of  Werner, 
except  that  it  be  more  hard,  owing  to  the  inter- 
spersion  of  minute  particles  of  quartz,  being 
very  similar  to  the  stone  with  which  the  ancient 
Roman  ways  were  paved,  and  which  is  by  some 
called  lava.  Some  of  the  ancient  basalts  there* 
fore  cannot  be  distinguished  from  sidcrites^  as 
the  ancients  were  not  conversant  in  the  minute^ 
discriminations  of  modern  science:  and  some^| 
monuments  whix;h  they  would  have  called  ba- 
salts, a  modern  mineralogist  would  rank  among 
the  black  granites.  But  as  the  ancients  cannot 
be  our  guides  in  mineralogy,  a  science  to  thezp 


f  Fo3»ilia  iEgyptiaca  Musel  Bnrg.Uni.     P'flitru,  1704.  4to.  p.  f^ 
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Btterly  unknown,  it  is  sufficieDt  to  say,  that  the 
rocks  which  the  acute  Werner,  and  his  disciples, 
have  classed  under  hornrlevde,  here  appear 
ander  siderite,  and  some  of  their  traps  ander 
BASALT-,  while  the  trap  of  the  Swedes,  with  a 
fine  grain,  is  here  called  basaltik.  The  dif- 
ference indeed  is  rather  in  the  transition ;  the 
chemical  analysis  of  siderite  and  basalt  being 
nearly  the  same. 


9ID£RITE. 

Silex 37 

Argil 92 

Magnesia 16 

Linae 2 

Oxyd  of  iron  ...  23 

100 


B  ASA  LT. 

Silex 

Argil 

Magnesia  .  .  . 

Lime 

Iron 


50 

15 

o 

8 
25 

100 


It  scarcely  needs  to  be  observed,  that  in  all 
substances  the  proportion  of  ingredients  varies 
according  to  circumstances. 

In  general  therefore  where  the  substance  has 
a  crystallised  and  silky  appearance,  it  must  be 
classed  among  the  siderites;  but  when  it  wears 
a  dull  or  earthy  aspect,  it  belongs  to  the  basalts, 
though  in  the  latter  shining  crystals  of  sidt- rite 
may  be  interspersed. 

When  mica  alone  is  found  in  a  substance,  it 
cannot  alter  the  denomination,  for,  as  Mr.  Kir- 
wan  has  observed,  there  is  scarcelv  a  mineral  in 


DOMAIN 


SIOIROUI, 


which  !t  may  not  be  found.  But  the  mixture  of 
siderite  with  felspar  deserves  a  distinct  appeU 
Gninstein.  latioo.  Tlic  term  grunstein  or  green  slofw,  used 
by  Werner,  haa  been  deservedly  ridiculed,  as 
.  alike  vague  and  barbarous.  He  borrowed  it 
from  the  Swedes,  whose  grunstein  was  really 
green.  It  is  further  objectionable,  as  he  extends 
it  to  green  porphyry,  and  other  mixtures  of 
earthy  trap  or  basaltin.  As  many  new  appel'* 
lations  jire  wante<l,  to  distinguish  with  brevity 
and  precision  the  different  kinds  of  rocks,  it  ul 
rite,  proposed  to  call  this  mixture  wallerite,  in 
honour  of  Wallerius,  the  great  Swedish  father 
of  mineralogy.  The  other  kinds  of  grunstein 
are  arranged  after  basalt;  as  by  their  earthy 
texture  they  differ  greatly  from  the  former :  nor 
can  the  black  and  ga-en  porphyry  of  the  an* 
cicnts,  classed  by  Werner  under  this  head,  be 
considered  as  having  any  other  basis  than  com- 
mon trap. 


• 

• 


STRUCTURB    I.       COMMON    SIDKRtTE. 


Aspect  1,  Uniform.  Black  siderite  of  Egypt' 
This  substance  is  more  generally  found  mingled 
with  granite ;  but  scarabcci  and  otlier  small  sculp- 
tures sometimes  occur  in  it,  and  sometimes  in  that 
ore  of  iron  called  hematites*. 


4 


•  S«e  Wad,  />.  6  m\  ."^V. 


StOtAJTB. 

Block  siderite  from  Mount  SinaL    Given  to  the 

ithor  by  Roziere,    a  skilful   mineralogist,  who 

rorapanied  the  French  expedition. 

Compact  siderite,  from  the  isle  of  Col,  Scot- 
lland. 

The  some,  from  the  iron-mines  of  Sweden, 

The  same^  of  a  brownish  and  grey  colour,  from 
r  inland. 

Green  siderite,  from  Sweden. 

Saussure  mentions,  ^  1824,  beautiful  beds  of 
>lack  siderite,  in  one  of  which  an  excavation  iiad 
»een  made  to  extract  crystal. 


Aspect  2.     Afrngled.     Black  siderite,  witli  mi* 

from  Egypt. 
The  same,  with  olivine,  fit)m  Egypt. 
The  same,  with  gold  and  silver,  or  with  ekc^ 
irttm,  a  natural  mixture  of  these  two  metals,  from 

rongsberg  in  Norway. 
Green  siderite,  with  garnets,  from  Sweden. 
The  same,  intei'mixed  with  iron  ore,  from  Salz- 
burg. 
The  same,  ^vith  bard  clay,  from  Vesuvius. 
The  same,  with  pyrites,  from  Arindal  in  Nor- 
way. 

The  same,  from  Salberg  in  Sweden. 
M     The  same,  from  the  iron-mines  of  Dognaska,  in 
the  Bannat  of  Hungary. 


IS 


DOMAIN   1.      SIDBBQVa. 


The  detached  crystals  of  siderite,  and  what  is 
called  Labradore  hornblende,  or  schillerspar,  if 
it  be  not  another  substance,  are  properly  topics  of 
gemniology,  or  Hthology,  and  not  of  petralogy, 
as  they  never  occur  in  the  form  of  rocks.  It  may 
be  proper  to  observe,  that  siderite  is  called  by 
many  French  writers  schorl  en  masse,  and  some- 
times schorl  spathique. 

The  real  grunstein  of  the  Swedes  is  a  mixture 
of  siderite  and  mica,  sometimes  with  particles  of 
quartz*. 

Fine  grained  siderite,  with  mica,  from  Upland. 

The  same,  large  grained,  with  quartz,  from 
Smoland. 

The  same,  with  spots  of  steatite,  from  Taxas  in 
Smoland. 


STBUCTURK   II 


SOHISTOSB  SIDERITB. 


This  substance,  the  hornblende  slate  of  the  Ger- 
mans, is  often  found  in  gneiss,  as  already  men- 
tioned ;  but  it  is  often  joined  with  compact  si- 
derite ;  and,  with  a  greater  mixture  of  magnesia, 
passes  into  chlorite  slate:  for  between  siderite, 
chlorite,  and  actinote,  there  is  a  near  connexion ; 
whence  Saussure  argued  that  chlorite  is  merely 


*  Watt.  i.  436.    Whence  it  appears  that   ii  was  also  called 
Binda  and  JembiniU :  the  Saxum/erreum  of  our  author. 
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tiie  earth  of  giecn  hornblende.    Compact  and  slaty 
erite  aLso  frequently  occurs^  in  large  masses,  in 

ommon  slate,  a  kindred  rock. 


Aspect  1,     Unijhrm,     Schistose  siderite,  of  a 
beautil'ul  silky  texture,  from  Kongsberg  in  Nor- 

Schistose  siderite,  from  Holyhead. 
The  same,  delicately  waved,  from  Norway  and 
I^iighlands  of  Scotland. 


i 


Aspect  2.    Mingled,    Schistose  siderite,  with 

ets,  from  Kongsberg. 
The  same,  with  native  gold  and  silver,  from 
the  same. 

The  same,  witl)  particles  of  quartz,  from  Saxony. 
Schistose  siderite  in  divergent  rays,  sometimes 
f  a  fascicular  sometimes  of  a  starry  form,  firom 
e  Alps,  where  it  is  often  imbedded  in  granular 
felspar.  Tliis  rock  will  seldom  admit  of  a  polish, 
them  ise  it  might  rival  the  Miagite,  the  arborescent 
anitel  found  in  the  ruins  of  Rome,  and  otlier 
did  and  celebrated  mixtures  of  felspar  and 
iderite,  wtiich  are  here  classed  amongst  the  ano- 

ALOUS  ROCKS. 

Saussure  describes  different  kinds  of  schistose 
iderite  in  the  following  terms : 
"  The  scliistus  composed  of  hornblende  and 


Mspar  is  very  common  upon  the  banks  of  tbe 
Isere,  and  this  is  not  extraordinary,  as  tliere  ai||H 
even  entire  mountains  of  it  in  Dauphiny,  which  1 
have  myself  seen.     The  famous  silver  mine  of 
('hallenches,  into  which  I  descended,  is  in  a  moun- 
tain of  this  kind.     The  varieties  of  this  rock  arc 
extremely  numerous ;  we  find  it  with  leaves  sin- 
gularly distorted,  or  bent  in  zigzag.    It  sometimes 
occurs  with  thick  leaves,  and  at  otliers  as  thin  as 
paper.     In  some  varieties,  the  loaves  of  pure 
coloured  hornblende,  alternate  witlf  leaves  of  whil 
and  pure  felspar;  in  others,  these  two  substance 
are  almost  confounded;  in  others,  in  short, 
leaves  are  interrupted  eitlicr  suddenly  or  by  gn 
dations.     There  are  also  frequently  found  knotB 
Of  detached  pieces  of  white  felspar,  confusedly 
crystallised,  and  often  mixed  with  quartzose  parts. 
it  is  curious  to  observe,  when  these  knots  are  of 
irregular  shapes,  the  exactness  with  which   the 
schistose  leaves  follow  all  the  convolutions  of  tb^l 
knots,  and  form  a  kind  of  fortifications  around 
them.  H 

**  The  hornblende  varies  in  its  colour;  sornfr^ 
times  black  and  brilliant,  sonietimes  inclining  to 
green,  at  others  brown  or  grey ;  its  form  some- 
times presents  pretty  regular  crystals,  especially 
in  schisti,  whose  leaves  are  straight ;  and  at  other 
times  thin  plates,   almost  as   brilliant  as  mi( 
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ithout  any  appearaocc  of  a  regular  fcrm.  It  is 
tewnse  more  or  lea^  fusible  under  the  blow-pipe. 

'*  The  felspar  also  varies  by  its  white  colour 
more  or  less  pure,  and  inclining  sometimes  to 
a  green  or  rosy  hue ;  and  by  its  form  which,  at 
one  time,  presents  pretty  regular  rhomboidal  la- 
sniniB,  at  others  a  crystallisation  quite  confused 
in  small  grunular  masses,  like  statuary  marble. 
There  is  sometimes  seen  in  the  leaves,  as  in  the 
knots,  a  mixture  of  a  little  quartz.  The  felspar 
Avhich  enters  into  the  composition  of  this  schistus 
is  commonly  of  that  kind  which  I  have  termed 
Jddspath  S€C,  or  dry  felspar ;  I  have  however  seen 
but  only  one  piece,  of  which  tlie  felspar  was  gros, 
or  unctuous."  ^  1586. 

lie  also  mentions — 

§  2227.  A  green  rock,  which  he  would  formerly 
have  called  roc/te  dc  corrie,  but  must  now  refer  to 
the  hornblende  slate  of  M^emer;  and, 

^1971.  A  gneiss,  composed  of  laminar  siderile 
and  felspar,  on  the  accent  of  Mont  Blanc. 

§2271.  A  slate  of  fine  scales  of  mica  and  horn- 
blende, sometimes  in  level  plates,  sometimes  un- 
dulated. It  is  of  an  olive-green  colour,  acts  faintly 
upon  the  magnet,  and  makes  a  hasty  effervescence 

itU  acids ;  a  proof  that  it  contains  some  cal- 
ms particles. 

^2131.  Near  Macugnaga,  brilliant  hornblende 
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^ate,  in  large  redoubled  layers,  so  as  to  forrrt 
masses  ttirce  or  four  inches  in  thickness,  enchased 
in  dull  white  quartz. 

§  1822.    Beautiful   rocks   of  granular  felspi 
with   long  irregular  crystals  of  siderite,   which 
sometimes  assume  the  form  of  sheaves  or  di 
verging  rays.     The  base  of  granular  felspar  h 
been  mistaken  for  a  sandstone. 

^2144.  Sheaves  of  black  hornblende,  two  or 
three  inches  in  diameter,  forming  a  most  beautifiil 
etfect  on  a  white  gneiss. 

§  164.  Siderite,  in  the  form  of  a  sheaf,  or  rath 
fan,  on  granular  quartz,  or  rather  felspar. 

§  1954.  Siderite  mixed  with  calcareous  pa 
cles,  ramifying  alternately  with  quartz. 


Wftlleritc. 


STRUCTURK    III.      WALI_BRrrE. 

This  rock,  as  already  mentioned,  is  one  of  th< 
primitive  grunsteins  of  Werner,   but  is  here  re- 
stricted to  a  mixture  of  crystalline  siderite  with 
felspar ;  the  other  primitive  grunsteins  being  clasi 
ed  alter  the  basalts,  to  which  they  more  strictly 
belong. 

Wallerite  from  Sweden,   of  black  crjstallu 
siderite  mixed  with  felspar. 

The  same,  greenish  black,  irom  Snowdon  i] 
Wales. 

The  same,  trom  Mount  Sinai. 


MODE  U.    BASALT. 


Attire  coarse,  ^renerallr  mixed  with 
qinutz  or  Felspar;  it  has  ■wnrttmcs  a  errs- 


ine  appearance,  bat  the  cnr^tak  are  aunntc, 
so  that  it  appears  earthy. 
I         Hardness  basaUic.      Fracture    father   cfcs. 

Fragments  rather  sharp. 
I         Weight  siderose. 
^^    Lustre  shining.     Opake. 
^B   Colour  iron  gfey,  sometnnes  greeakh. 
^f  This  celebrated  substance  is  one  of  the  trapsy 
or  rather  a  grunsiein^  of  the  Swedes  and  Gcr* 
mans;  and  is  by  the  Weraertan  school  cofw 
sidered  as  of  three  remote  formations,  the  pri- 
^^i^ive,  transitive;  and  stratifonuy  also  called 
W^foctZj  or  horizantaL 

The  basaltic  monuments  of  the  ancients  are  i 
allowed  by  Dolomieu  and  Faujas,  two  chief 
ipporters  of  the  Volcanic  system,  not  to  be  of 
volcanic  nature;  and  of  coarse  the  restrictioQ 
the  name  to  pretended  compact  hvas  is  not 
only  objectionable,  but  highly  absurd,  as  trans- 
Hkrring  a  weiUknown  term  to  a  subsUoGe  widely 
^HifierenU  Compact  lava  is  so  uncommon  a  sub^ 
^BtancCj  that  there  was  no  specimen  of  it  in  the 
^%reat  collection  of  prince  Biscari,  at  Catania; 
roL.  I.  c 


El 
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basal  tui. 


while  Gioeni  and  other  writers  on  volcanoes 
say,  that  very  seldom  a  piece  without  pores  ca» 
be  found,  even  of  a  few  inches  in  diameter.     ^^1 
specimen  of  compact  lava  iu  the  British  Museum^' 
contains  melted  garnets;  and  is  of  such  an  apr^ 
pearance  that  no  eye  can  confound  it  witli  basaljlH 
even  of  the  finest  texture:  yetFaujas,  and  other 
late  French  writersi  persist  in  restricting  the 
term  basalt  to  a  supposed  lava,  while  they  use 
the  term  trap  for  the  real  basalt  of  the  ancients; 
whichj  even  by  their  own  volcanic  theory,  is 
quite  a  dilTfrent  uatui'e  and  origin*. 

In  his  description  of  the  Borgian  monuments, 
as  already  mentioned,  Wad  found  that  those  of 
basalt  might  chiefly  be  referred  to  siderite  or 
hornblende :  and  it  is  remarkable  that  the  wotd 
bdsallt'Sy  according  to  Pliny»  signified  iron  in  the 
Ethiopic  language,  as  sidtros  does  in  the  Greek. 
The  basalts  of  the  ancients  are  often  siderites, 
sometimes  with  veins  or  grains  of  felspar  or 
quartz ;  sometimes  with  olivine :  the  only  an- 
tique specimen  in  which  leucite  occurs  havin^^ 
as  Wad  observes,  been  sculptured  at  Rome.      ^| 

Some  small  Egyptian  moiiuments,  however, 
occur  iu  fine  basalt ^  here  called  basaltin :    to 


*  The  »anic  hasali  seems  subject  to  a  singulu  faUUty  of  abiue, 
the  grave  Walleriui  having,  with  equal  skill,  degnded  it  to  com- 
mon schorl! 


•irbich  l^t  divi^on  the  basalt  or  trap  of  the 
itiodems,  and  pretended  lava  of  the  French  mi- 
tieralogists,  pro|>erly  belongs.     For  the  ba^ait  of 
Agr»colfoj  the  trap  of  Wallerios  and  Werner,  a 
Aubstance  abundant  in  the  Faroe  isles  *»  Sweden, 
Scotland,  Ireland,  Saxony,  Auvergne, Sicily,  &c. 
may  al»o  be  traced  amonjK:  the  Egyptian  and 
other  ancient  monuments ;  and  as  Pliny  informs 
u»  that  the  nan>e  of  iron-rtone  was  given  on 
account  of  itji  colour  end  hardness,  ibis  appel- 
latioQ  must  have  been  yet  more  applicable  to 
fine-grained  trap  than  to  Hiderite,  which  is  of  a 
looser  grain  and  softer  cohesion.    And  while  the 
ancientdeuomlnationsareso  indistinct  that  they 
have  included  green  floor,  and  the  fine  greev 
granite  of  Abyssinia,  among  the  emeralds  f,  it  is 
easily  conceivable  that  the  term  basalt  was  ex- 
tended to  two  or  three  distinct  rocks,  of  a  colour 
and  hardness  approaching  to  iron :  but  even  the 
basallin,  or  fine-grained  basalt  of  the  ancieot8»  is 
frequently  interspersed  with   minute  grains  of 
quartz  or  felspar  ^  and  monuments  of  what  we 
would  strictly  call  trap  or  basalt  are  compara- 
tively rare.     But  as  it  is  evident  that  the  ba^t 
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*  In  ihe  north  of  Eumpc.  This  spcHing  <IUtingBuhci  ri— 
from  Kerro,  one  of  the  Canarici. 

t  iVerc  teems  littl«  doubt  that  the  pilkn  said  to  be  of  rmcnU 
wcreerrt>(»intKiarwe.  vn   ,•>     ■■ 

C  S 
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of  the  ancients  was  more  commonly  of  a  coarse 
grain,  and  often  intermixed  with  quartz  or  fel^f 
spar,  it  has  been  thought  proper,  for  the  sake  of 
precision,  to  confine  the  term  to  that  substance: 
while  the  name  basaltin  is  applied  to  the  dm 
grained  basalt  of  the  moderns,  which  frequently 
assumes  the  columnar  form,  in  which  shape  alsi 
the  former  sometimes  occurs.    There  is  no  doubtj 
for  example,  that  some  of  the  widns  of  the  Scot- 
ish  mineralogists,  in  which  grams  of  quartz  or 
felspar  are  mixed  with  trap,  strictly  and  properly 
belong  to  the  basalts  of  the  ancients. 

The  dispute  therefore  concerning  the  Nep- 
tunian or  the  Volcanic  origin  of  this  substance 
must  more  aptly  be  considered  as  having  no 
concern  with  the  proper  basalt  of  the  ancients, 
but  with  the  modem  basalt,  here  called  basaltin. 
The  author  of  this  work  is  not  attached  to  any- 
theory,  nor  does  he  believe  that  the  facts  and 
observations  are  yet  -sufficiently  numerous  td 
afford  even  the  semblance  of  a  plausible  conca- 
tenation ;  but  he  may  be  allowed  to  observe,  that 
though  volcanoes  are  oAen  situated  in  basaltic 
countries,  as  they  of  course  abound  with  iron,  of 
itself  inflammable,  and  yet  more  with  sulphur^ 
and  probably  forming  the  great  source  of  vol- 
canic fires;  yet,  as  there  is  no  proof  of  any  vol- 
cano, however  vast  and  powerful,  as  £tna»  or 
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uttc  Of  those  in  the  Andes,  having  in  any  an* 
tciexit  or  modern  eruption  furnished  basalt,  either 
[in  columns  or  in  strata,  it  would  seem  an  infal- 
[iible  inference  that  this  substance  cannot  be  of 
'olcanic  origin*.  ^JThe  wide  extent  also  of  this 
ibstance,  and  tlie  common  situation  of  basaltic 
lolumns  on  the  summits  of  hills,  strongly  mili- 
tate against  this  idea.  The  same  formation  of 
basaltic  columns  resting  sometimes  on  amor- 
phous basa/t,  sometimes  on  indurated  clay  tinged 
yrith  red  ochref  of  iron,  is  found  to  extend  near 
thirty  miles  into  Ireland  from  the  Giants*  Causy, 
and  as  far  as  the  northern  Faroe  isles,  a  space 
of  more  than  six  degrees,  or  three  hundred 
knd  sixty  geographical  miles  ;^an(l»  it  is  wortlj 
remarking,  nearly  in  the  same  meridian.  In 
Jike  manner  the  basalt  of  Saxony  might  be  said 
by  a  theorist  to  extend  through  Sweden,  even  to 
Spitzbergen;  and  it  is  observable  that  all  the 
northern  parts  of  Europe  abound  with  iron ; 
those  of  Asia  are  concealed  by  perpetual  ice, 
snow,   and  marshes;    while  those  of  America 

*  None  of  the  nuroerouf  hills  around  Etq^  is  capped  with 
basalt;  nor  have  the  isles  ejected  by  submarine  volcanoes  presented 
that  substance;  so  there  is  no  proof  of  a  subaqueous  origin.  The 
prisms  on  the  shore  around  Etna  are  very  rude,  and  unlike  th^ 
beauty  and  exactness  of  basaltic  columns. 

t  Does  tlie  red  colour  indicate  heat,  as  yellow  ochre  thus  as* 
8unu3  thai  tinge  ? 
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serm  chiefly  to  present  copper.  The  basaltic 
coliimnjs  of  Germany,  as  is  well  ktiown,  are 
chiefly  situated  on  the  topfi  of  hills;  and,  from 
Landl's  recent  interesting  description  of  the  Fa- 
roe isles,  it  api>ear8  that  this  phenomenon  i« 
there  equally  common.  A  magnificent  example 
occurs  in  the  isle  of  Osteroe. 

«  To  the  north  of  the  village  of  Zellatrae  there 
is  a  basaltic  hill,  which  extends  more  than  a 
mile   northwards;    properly  spealcing,  it  form! 
the  bottom  of  two  hills,  which  He  behind  it, 
namely  Halgafield.stinden  and  Rodefieldstinden, 
which  are  of  considerable  height,  ami  about  two 
miles  distant  from  each  other.     The  basaltic  hill 
itself  is  about  four  hundred  and  twenty  feet  high, 
and  consists  of  strata  ol  pentagonal  and  octa- 
gonal basaltic  columns,  placed  close   to   each 
other  in  a  perpendicidflr  direction,  and  in  «uch 
a  manner  that  the  to[is  only  of  the  farther  co- 
lumns are  seen,  M'hile  those  in  front  eKhibit  their 
whole  form,  but  appear  to  be  dilTerent  in  length. 
.These  columns,  which  rest  on  a  foundation  of 
trap  about  three  hundred  feet  in  height,  are  the 
largest  of  the  kind  in  the  Faroe  islands;  for  where 
the  rock  has  been  freed  from  mould,  these  co- 
lossal pillars  maj'  be  seen  with  their  lower  ends 
standing  on  another  species  of  stone,  and  rising 
to  the  height  of  above  a  hundred  feel,  all  equal 
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being  «boBt  nK  feel  in 
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lying  «i  Che  bottM  or  Ike  kfls 
puticitUr,  uMtj  fee&  m  k^gtk.  hw  ken 
acfOM  a  deep  gvUey*  with  it>  eaii  «ee 
eech  side,  ao  e»  to  fonn  e  brid^  eecr  iiV 
It  mbo  eppean  firqoi  Dr.  Bitkmaiumk^ 
obseirationsti  ^u^  tbm  \mm\i  uk  the 
Ireland  occa»  on  the  lope  gf 
distance,  whiJe  the 
as  it  were,  acopfwi  oet  by 
with  which  wen 
ed.    Boi  whdfae 

the  earth,  or  some  smaO  piiwrt^  Aeai 
recenUy  discovered,  has  fidcn  iaie  it, 
sioDed  appearaooes  akogctbcr 
our  small  scale  o( 

may  evtr  ruDain  a  maUBr  of  the«rj^ 
nataral,  s^s  well  as  ia  avil 
many  objects  of  which  the 
remaiu  id  what  Mr,  Gibboa 
A  LEAKuzD  fcxoaasct.    Xor  jDflst  is  he 
gotten*  that  masKS  of 


t  Pli.Tff.  II 


VOUAtV   X.      SIDUOtTS. 


are,  in  like  manner,  found  upon  the  summits 
hi]l8,  quite  detached  from  the  original  beds  tOi 
which  they  would  seem  to  belong  by  the  identity! 
of  their  substance.     From  these  remarks  it  must 
appear  to  every  impartial  mind^  that  the  pheno- 
mena of  basalt  are  on  too  vast  a  scale,  and  of  ai 
appearance  too  uncommon,  to  be  produced  even 
by  a  chain  of  volcanoes,  of  which  the  Andes 
present  most   extensive  examples;    so  that  to 
confine  the  appellation  of  basalt,  with  the  French 
mineralogists,  exclusively  to  a  pretended  com- 
pact lava,  would  be  a  mere  assumption,  alike 
foreign  to  ancient  erudition,  and  the  precision  of, 
modern  science. 


STRUCnrRB    I.      AMORPHOUS    BASALT*, 

pgyptto.         Basalt  of  a  greyish  black,  with  very  small  grams 
of  white  quartz,  and  spots  of  iron  ochre,  iroiQ 

Egypt  t- 

Basalt  of  a  blueish  grey,  glimmering  lustre,  and 
fasciculated  fracture^  from  the  same. 

•  It  is  always  of  a  minglwl  aspect. 

t  It  is  only  to  be  inferred  that  the  Eg^'ptian  basalts  do  not  belong 
to  the  columnar.  Fcrber  erroneously  &ays,  that  Strabo  mentions 
the  Ethiopic  baialt  as  columnar.  That  author,  lib.  17«  describca  a 
pyramidi  partly  built  of  basalt,  from  ihe  extreme  mountains 
Abyisinta. 
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With  a  mixture  of  amorphous  black  siderit^ 
•and  minute  grains  of  white  quartz,  from  the  same. 

The  name  interspersed  with  transparent  feispar, 
which  becomes  greenish  from  tbe  mixture,  from 
ihe  same. 

Greyish  black  basalt,  interspersed  with  black 
fliderite,  partly  amorphous  partly  crystallised,  and 
with  greyish  white  felspar. 

Tbe  same,  with  black  siderite,  and  small  grains 
of  yellowish  green  ohvine. 

The  same,  with  black  siderite,  partly  amorphous 
partly  crystallised,  olive-green  olivine,  and  scat- 
tered f)articles  of  black  mica. 

The  same,  superficially  spotted  with  reddish 
brown,  probably  from  the  decomposition  of  the 
iron. 

Greyish  black  basalt,  interspersed  with  crystal- 
lised siderite,  with  small  crystals  of  olivine  in 
square  prisms,  of  which  some  being  decomposed, 
tbe  surface  becomes  porous,  while  the  interior  is 
completely  dense*. 

Such  is  tiie  catalogue  of  ancient  basalts  observed 
by  Wad  in  the  Borgian  museum,  there  not  being 
even  one  example  of  basaltin,  though  it  certainly 
occurs  in  small  Egyptian  monuments;  and  the 
^tbor  saw  at  Paris  the  statues  of  a  king  and 


*  Sueh  basalts  have  dwf  ived  the  volcaniftta. 
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queen  sitting,  in  one  piece  about  nine  incb^  in 

height,  tl^  back  and  sides  being  covered  with 
hieroglyphics.  He  al^o  saw  in  the  same  collection 
small  fr'agments  of  green  basaltin,  from  £^pt 

Patrin  gives  the  following  list  of  ancient  ba- 
salts*. 
Oriental.         "  Oriental  basalt  of  a  blackish  grey,  of  a  fin^ 
grain,  mixed  uitli  white  scales  of  felspar,  and  little 
veins  of  quartz.    This  is  the  kind  most  commonl^^ 
observed  in  ancient  monuments. 

"Oriental  black  basalt.  It  is  mixed  witli  g 
of  quartz,  with  small  crystals  of  felspar,  and  w 
spangles  of  mica ;  tliese  ingredients  are  not  com<- 
bined  as  in  granite,  but  interspersed  in  the  black 
base  of  trap.  The  Isis,  which  is  in  the  court  of 
the  Capitol,  is  of  this  stone. 

"  Oriental  black  basalt,  radiated  with  veins  of 
red  granite,  in  small  grains.  The  two  sphinxes, 
which  are  at  the  foot  of  the  great  stair-case  of  the 
Capitol,  are  of  tliis  basalt. 

*•  Oriental  black  basalt,  with  green  spots  of  si- 
derite.  It  is  called  at  Rome  Egyptian  stone,  or 
nephritic  stone. 

"  Oriental  green  basalt.  It  is  of  the  same  base 
2&S  green  porphyry :  the  only  difference  is,  thai  the 


•  i.  127.    The  French  authors  rarely  quote  their  anthoriiict;  but 
Patrin  has  borrowed  hi*  txamples  frooi  Kerbcr's  Tr»v«b  in  luly. 


substance  of  felspar  h  equally  intenpened  in  it, 
and  is  not  united  in  crystals.  Thb  base  is  hoB»>- 
gcneous,  very  compact,  and  very  hard-  Fine 
statues  of  it  are  seen  in  the  Capitol*  and  in  tl« 
Villa  Albani. 

"  Oriental  green  Jmsalt,  with  white  specks-  It  is 
the  same  as  the  preceding,  in  which  the  felspar  is 
united  in  small  crystals :  it  13  named  speckled  ba* 
salt,  and  is  vrry  rare.  There  are  two  pillars  of  it 
at  Rome,  in  the  church  of  St  Pudentiana. 

"  Dolomieu  says,    that   there  is  such  a  va«C 

nmnber  of  Egyptian  monuments  in  the  Borgian 

Museum  at  Veletrl,  tlmt  they  are  almost  sufficient 

to  constitute  the  whole  Egyptian  Lithology :  many 

I     are  formed  of  stones  which  have  qualities  attri- 

1     bated  to  basalts;  not  one  is  volcanic." 

^^    In  passing  to  the  modem  basalts,  it  must  be 

^     premised  that  the  trap  of  Wallerius,  which  he  de-* 

scribes  as   being  of  on  impalpably   fine   strain, 

belongs  solely  to  the  basalt  of  the  moderns,  here 

called  basaltin  from  that  circumstance-     But  the 

basaltic  granite  of  this  venerable  author*  certainly 

includes  some  of  the  basalts  of  the  ancients ;  as 

that  of  an  iron-colour,  mixed  with  the  ore  of  that 

metal  and  quartz,  which  is  found  at  Norberg,  in 

Westmania.     His  saxum  ferrcum^  composed  of 


•  i.  42«. 
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various  mixtures  of  siderite,  mica,  basalt,  and 
quartz,  may  also  sometimes  be  referred  to  this 
Mode*. 

Basalt,  with  mica,  from  Upland  in  Sweden. 

Green  basalt,  with  black  mica,  and  sometimes 
a  mixture  of  quartz,  from  Westmania. 

The  basaltin  of  Kirwan  is  merely  crystallised 
honiblende,  or  siderite;  but  the  basaltin  of  Baron 
de  Bom  is  often  the  real  basalt  of  the  ancients, 
while  his  basalt  is  here  called  basaltin.  He  men- 
tions that  kind,  mingled  with  green  siderite  and 
olivine,  from  Bohemia;  and  that  mingled  with 
brown  mica,  from  the  same  country.  In  his 
treatise  on  traps,  Faujas  confines  himself  to  the 
basaltins,  or  fine-grained  basalts ;  he  mentions  a 
trap,  sometimes  black  sometimes  green,  with  grains 
of  semitransparent  quartz,  from  Scotland  and  Pro- 
vence, which  may  probably  be  classed  among  the 
ancient  basaltsf.  The  pillars  of  grunstcin,  which 
compose  the  innermost  circle  at  Stonehenge,  may 
also  belong  to  this  division  J. 


•  i.  437. 

t  Lauiuy.  Easm  tur  Ui  Rechfs,  6i,  mentions  a  mixture  of  inp 
and  feUpar,  from  the  iile  ofBornholro,  Denmark. 

X  T<iwntoii*»  Tract! ;  whence  may  alsn  be  adtlcd  the  whin  of 
Salisbury  Ctaigs»  near  Edinburgh,  containing  siderite  and  fclApar. 
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The  following  passage  of  Strabo  has  bcfrt 
thought  to  imply  columnar  basalt : 

**  We  went  to  Philue  from  Syenc  in  a  carriage, 
through  a  level  plam,  the  space  of  a  hundred  sta* 
dia.  Along  almost  all  the  route  were  to  be  seen^ 
on  both  sides,  in  many  places,  as  it  were  ttrms^^ 
of  a  hard,  round,  and  pohsbed  stone,  almost  spheri- 
cal, and  of  which  mortars  arc  commonly  made, 
placed  upon  a  larger  stone,  and  surmounted  by 
another.  Some  even  lay  apart ;  the  largest  being 
not  less  than  twelve  feet  in  diameter,  and  the 
others  about  half  as  large  f." 

Several  authors  have  inferred  from  this  passage 
that  Strabo  means  to  speak  of  columnar  basalt, 
but  he  would  rather  seem  to  imply  a  work  of  art, 
a  magnificent  avenue  from  Ethiopia  into  Egypt 
No  basaltic  columns  have  been  observed  twelve 
feel  in  diameter;  and  even  if  the  po&sage  be  cor- 
rupt, and  twelve  feet  in  height  be  intended,  or 
perhaps  bvo  feet  in  diameter,  it  would  still  remain 
so  obscure,  that  it  would  be  adventurous  to  build 
any  solid  argument  upon  such  an  uncertain  fdund- 

'  The  little  hermeik  oolumni  it  AilidM. 
f  Str»by,  lib.  17. 


» 
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alion.  It  is  singular  that  Denon,  who  has  given 
such  a  minute  and  interesting  account  of  the  isle 
of  Philoe,  should  have  taken  no  notice  of  these 
remarkable  monuments.  He  speaks  indeed  of 
large  blocks  of  stone  covered  »vith  hieroglyphics, 
but  mentions  nothing  but  granite  in  that  quarter; 
and  basalt  could  scarcely  have  escaped  the  atten- 
tion of  a  French  traveller, 

The  columnar  form  is  fur  more  commonly  as- 
sumed by  the  basaltin,  than  by  tlie  real  ancient  ba- 
salt :  yet  it  is  found  even  among  other  substances. 

"  Columns  of  porphyry  are  not  rare;  and,  among 
other  places,  are  found  near  Dresden,  several  feet 
in  length,  and  not  more  than  two  inches  in  diame- 
ter*. Columns  of  petrosilex  compose  a  largp 
portion  of  a  mountain  near  Conislone  lake.  Very 
perfect  quadrangular  prisms  of  aigillaceous  schifr- 
tus  are  found  near  Llanurst.  Rubble  slate  as- 
sumes the  columnar  form  at  Barmouth.  The 
limestone  near  Cyfartha,  in  Glamorganshire,  is 
divided  into  very  regular  acute  rhomboidal  prisms : 
even  the  sandstone  of  tlic  same  district  is  not 
unti"cqueutly  columnar ;  and  one  of  the  beds  of 
gypsum  at  Montmartre  is  distinctly  divided  into 
pretty  regular  columns.     Sandstone,  clay,  argil- 


•  Sirongr's  grunitU  colusDns,  near  Vwoua,  tat  pv^pfiifritir^  wjiK 
a  paslc  or  basis.     Sp;illanzaui. 
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bceous  iron  ore,  and  many  otber  tubsimoesy  be- 
come pismabc  by  torreiaction ;  aod  the  prisms  of 
fttarch  Ibrmed  in  drying,  liave  often  been  consi- 
,    dered  as  iUustmtive  of  basaitk  fimnatioas*.'* 

Among  the  numerous  examples  of  colmnnar 
basaltin,   it  is  well   known  tlmt  they  often  oc- 
cur of  a  coarser  grain,  and  mixed  with  felspar 
!     and  sidcrite,  thus  strictly  belonging  to  the  basalt 
Hrf  the  aocienta.     The  columns  in  the  north  of 
^■taly,  supposed  to  be  volcanic,  aeem  cbie&j  to 
P^onsisl  of  this  substance.     I  do  not  however  find 
that  the  German  mineralogists  mention  their  grun* 
sUifty  as  occurring  to  a  columnar  form,  though 
Daubuisson  has  evinced  ttiat  grunstein  and  basalt 
are  the  same  substance.     The  analysis  of  Dr. 
Kennedy  is  as  follows : 

BASALT,       GRUKST£iar. 

Silex         46  46 

Arg?l        16  19 

Lime        9  8 

Oxyd  of  iron      .     .     ,  16  17 

Water  and  volatile  matter  5  4 

Soda 4  ^ 

Muriatic  acid     ...  1  1 

Lofis 5  1^ 


100 


lOQ 


Wm^PlbTr.  iao« 


Qiaracten. 


It  would  indeed  be  a  singularity  that,  while 
basaltin  occurs  so  often  in  a  columnar  form,  a 
substance  composed  of  the  same  ingredients  should 
never  assume  that  ap[>earance.  Yet  perhaps  the 
columnar  form  of  basaltin  may  itself  be  partly 
owing  to  the  impalpable  fineness  of  the  ingredients 
allowing  an  exact  scission,  or  crystallisation,  which 
coarser  materials  would  not  admit;  as  crystab 
are  generally  composed  of  finer  ingredients  than 
amorphous  substances. 
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Texture  finely  and  almost  impalpably  granu- 
lar, sometimes  vesicular;  on  a  large  scale  strati- 


I 


fied^ 


nsmg 


like  successive  steps^   whence  the 


Swedish  name  trap.  It  sometimes  presents  dis- 
tinct concretions,  of  a  finer  or  of  a  coarser  grain. 
It  seems  to  split  in  rhomboids,  while  the  colum- 
nar sometimes  lapses  into  globular  forms*. 

Flardness  basaltic,  or  between  marble  and  fel* 
spar,  about  800  of  the  scale  of  Quist.  Fracture 
sometimes  cor,  sometimes  conchoidal.  Frag- 
ments amorphn*^;  not  very  sharp. 

Weight  sideru^ev 


•  Mr,  Watt,  Ph.  Tr.  1804,  observes,  that  rodt«<l  basalt 
into  ^obuies,  before  ii  askumea  the  compact  texture* 


AODS    111.       flAdALTItV. 


Lustre  dull,  except  when  mixed  with  siderite. 
Opake. 

Colour  greyish  black,  greehish,  rarely  brown 
Or  reddish. 

This  is  the  basalt,  or  fine-grained  trap,  of  the 
modems.  Karsten  has  supposed  that  even  the 
iinest  basalt  is  a  mixture  of  impalpable  grains  of 
siderite  and  felspar,  or  quartz ;  which  would  in- 
deed appear  to  be  confirmed  by  the  identity  of 
the  chemical  constituents.  Faujas  also  argues 
in  favour  of  his  volcanic  theory  of  basalt,  that 
trap,  which  he  allows  not  to  be  of  a  volcanic 
nature,  is  merely  a  granite  of  a  very  fine  grain. 
This  idea  partly  rose  from  the  confused  and  lax 
manner  in  which  the  tenu  granite  has  been  hi- 
therto usedi  and  partly  from  his  theory  that 
real  basalt  is  always  a  lava.  But  in  this  way  all 
the  mixed  rocks  might  be  classed  under  granites ; 
for  there  is  scarcely  a  mixture  which  has  not 
been  arranged  under  that  head  by  some  mi- 
neralogist, as  the  reader  may  perceive  from  the 
^€dition  of  Linnseus  by  Gmelin,     It  is  true  that 

mixture  of  siderite  felspar  and  quartz  would 

irm  a  genuine  granite,  and  that  some  of  the 
tasalts  of  the  ancients  might  be  classed,  as  Wad 
las  observed,  among  the  granitels :  but  where 
the  siderite  so  preponderates  as  to  give  a  great 
prevalence  to  its  colour;  and  especially  where 
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the  particles  are  earthy  instead  of  being  crystal* 
lised,  as  in  granite,  where  the  silicious  part  super- 
abounds;  a  wide  difference  has  always  been  al- 
lowed. A  variation  of  the  same  ingredients  will 
indeed  ever  form  one  of  the  chief  distinctions  in 
mineralogy;  for  it  must  be  repeated,  that  it  is 
not  the  ingredients,  but  the  mode  of  their  com- 
bination, which  forms  the  chief  distinction :  dia- 
mond being  akin  to  coal ;  sapphire  only  con- 
sisting  of  clay  and  rust ;  and,  among  the  argil^ 
laceous  and  magnesiau  rocks,  silex  is  commo 
the  predominating  ingredient,  but  still  the  ar^ 
and  magnesia  give  the  character  and  name. 

But  let  us  listen  to  the  great  master  of  pet 
logy  on  this  interesting  topic. 

"  I  call  trapy  a  rock  composed  of  small  grains 
of  different  qualities,  confusedly  crystallised,  in- 
closed in  a  cement,  and  sometimes  also  united 
together  without  any  distinct  cement ;  and  with 
no  perceptible  regular  crystals,  except  rare 
and  accidentally. 

"  This  definition  connects  traps  with  granites 
and  porphyries;  but  M.  Dolomieu  has  made  it 
wery  evident  that  this  approximation  already 
exists  in  nature.  He  observed  at  Rome,  in  the 
masses  of  granite  and  porphyry  selected  a 
worked  by  the  ancients,  as  we  observe  it  in 
Alps,  and  in  the  blocks  that  are  detached  from 
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them,  raried  transitions  between  these  dtffereni 
kinrls. 

*'  I  think  besides  that,  in  the  nomenclatnre  of 

mineralogy,  it  must  be  regarded  as  a  principle^  to 

determine  the  kinds  and  specie^,  from  individuals 

whose  characters  are  the  most  striking;  and  to 

i     mark  the  transitions  of  doubtful  and  ill-defined 

I     substances  t  for  the  principle  established  in  bo- 

I    tB^ny,  of  considering  as  belonging  to  the  same 

I    species,  individuals  between  which  we  observe 

^^ptermediate  shades,  cannot  be  admitted  in  mi- 

^Beralogy,  without  reducing  all  known  fossils  to 

r    one  2ind  a  single  species.     Indeed  there  is  none 

I     tliat  may  not  be  departed  from,  to  make  the  tout* 

of  the  whole  chain  of  those  which  have  already 

been  determined,  by  almost  insensible  shades; 

^^nd  the  more  we  shall  study  mineralogy,  the 

Hpore  this  truth  will  become  obvious,  by  the 

number  of  varieties  and  shades  that  we  shall 

discover, 

"  I  therefore  say,  that  when  two  fossils  pre- 
sent remarkable  differences,  we  must  not  refrain 
from  distinguishing  them,  and  giving  them  dif- 
ferent names,  under  the  pretext  that  we  have 
found  intermediate  varieties  which  seem  to  con- 
nect them,  by  appearing  to  belong  equally  to 
the  one  and  the  other ;  without  which,  I  repeat, 
Ibat  we  shall  no  longer  distinguish  genera  nor 
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species;  there  would  be  but  one  and  the  same 
name  for  all  the  mineral  kingdom.  Thus  I  dii 
tinguish  granite  from  porphyry,  porphyry  froi 
trap,  this  from  petrosilex,  roches  de  corne,  aw 
argillolites,  because  the  well-characterised  indiw* 
viduals  of  these  different  kinds  are  evidently 
distinct;  and  I  do  not  embarrass  myself  because 
there  are  transitions  or  intermediate  varieties, 
which  I  do  not  exactly  know  to  which  kind  I 
ought  to  refer. 

**  I  have  in  this  only  to  regret  a  deviation^ 
from   the   acceptation  that  M.  Dolomieu   haij| 
given  to  the  name  of  trap,  in  the  excellent  work 
he  published,  Jouryial  de  Physique^  An  2,  Parti, 
page  257.     He  had  given  this  name  to  the  cor^ 
neus  trapezius  of  Wallerius,  which  is  a  simply 
stone  of  the  genus  corfiSennes^  with  a  fine  and 
compact  fracture.     But  I  have  already  observed 
in  another  place,  that  the  genus  of  simple  cor* 
niennes  does  not  require  this  subdivision,  whilst 
the  class  of  composites  or  rocks  appears  inca- 
pable of  avoiding   it;   and  of  them  the  cele-^j 
brated  Werner  has  even  formed  such  a  class^^V 
where,  under  the  head  of  trapp  formazion^  he 
includes  grumtcin,    the   amygdaloide^  the  por- 
phyrschicfcry  and  bazalt. 

"  I  shall  also  observe,  that  the  Swedes  give 
the  name  of  trap,  not  only  to  a  simple  and  com- 


IIU 


DOMAIN 


SIDEKOUft. 


of  those  which  compose  the  substance  of  tmpsi 
and  not  of  the  large  grains  or  glands  which  forn) 
amygdaloids,  these  little  grains,  I  say,  are  of^ 
quartz,  felspar,  sonaetimes  of  hornblende,  and  of 
that  substance  I  have  called  granular  chusite, 
§  1944*." 

vpienoM.  According  to  the  present  classification,  get 
nujne  basalt,  that  of  the  ancients,  must  be  omiU 
ted  in  the  dispute  between  the  Neptunists  an4 

Volcauists,  which  only  regards  basaltin.     Th^ 

'I 

common  trap  of  tlie  Swedes  and  Germans  U 
always  a  basaltin  ^  and  when  stratified  is  allowed 
eve^i  l>y  Faujas  not  to  be  volcanic.  The  conteat 
therefore  chiefly  relates  to  the  columnar  basaltin, 
tt^hich  the  French  mineralogists  infer  to  be  always 
of  a  volcanic  origin  ;  while,  as  already  observed* 
it  seems  rather  to  arise  from  a  phenomenon  still 
more  grand  and  rare.  The  great  chain  of  voU 
canoe^  in  the  Andes  is  chiefly  argillaceous^  of 
clay  porphyry  ,  and  their  most  dangerous  ejec*  ' 
tions  are  torrents  of  mud.  In  New  Spain,  where 
tike  mountains  are  chiefly  of  clay-slate,  a  vol- 


•  Saiis5.  vii.  203.  For  the  chuMlcof  Sanssurc,  see  his  Journey 
10  the  extinct  volcannee  of  B«i»gaw,  Joum.  rf*  Pk.  I794,  p.  335. 

3ce  also  bi|  accx)unt  9(  pierrei  de  come,  ^^-  most  of  ihcm  moj 
befcrstchcd  by  the  nail.  He  says,  §  103,  that  trap  is  a  compact 
pterre  de  corMt  which  not  being  a  protluciion  of  firo,  is  very  differenf 
'froiti  basah.  In  §  1^25,  Sttuuure  doubu  if  the  boMkin  of  thi 
yxtiucL  v-olc^ouj  c4^  B^^uiteu  be  volc^ic. 
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cnno  suddenly  burst  out  in  the  tale  of  Jorullo^ 
1^759;  when,  according  to  Humboldt  ubosaw 
it  in    1803,    a  b£u>aitic   cone   appeared  above 
ground)  of  1400  feet  in  height:  but  this  cone 
seems  rather  to  have  been  developed  than  elc' 
jpated  by  the  new  volcano,  as  it  could  scarcely 
•be  formed  from  fluid  lava,  which  would  be  con- 
^  trodiclory  to  the  common  laws  of  hydrostatics. 
H'  The  accounts  of  the  volcanoes  in  ti>e  Andes  are 
H  far  from  being  complete;  but  there  seems  to  be 
H  little  or  no  mention  of  basalt,  and  no  bint  of  ba- 
saltic columns;  which,  if  they  were  volcanic, 
would  be  truly  surprising  in  a  chain  which  ex* 
tends  more  than  three  thousand  miles,  and  cou'^ 
tains  about  a  hundred  active  volcanoes. 

But  as  the  presence  of  iron  seems  necessary 
to  volcanic  inflammation,  and  the  same  metal 
forms  the  ruling  ingredient  of  basalt,  it  is  no 
wonder  that  this  coincidence  should  liave  occa- 
sioned a  confusion  of  ideas.  Around  the  graiul 
volcano  of  the  isle  of  Bourbon,  there  are  basaltic 
rocks;  and  where  the  basaitin  contains  sulphur, 
it  may  be  presumed  to  be  a  compact  lava ;  but 
here  are  no  ranges  of  those  grand  basaltic  co- 
lumns which  distinguish  Faroe,  or  Stafia.  If  we 
return  to  Europe,  the  grand  volcano  of  Etna  has 
probably  been  in  a  state  of  conflagration  for 
2500  years,  and  the  circumference  is  computed 


DOMAIN    !•       StDBBOirS. 


to  extend  to  one  hundred  and  thirty  miles  ;  y 
among  the  numerous  hills  which  surround  this 
subhmo  volcano,  there  is  none  capped  with  ba« 
saltic  columns;  and  its  lavas,  after  such  qq» 
merous  ejections,  do  not  seem  even  accidentally 
to  have  assumed  those  elegant  and  precise  forms*. 
Dolomieu,and  other  prejudiced  Volcanists,  have 
indexed  observed  instances  of  the  lava  divided  into 
rude  prisms ;  but  where  is  the  representation 
of  any  Giants'  Causey  in  Sicily?  Where  the 
base  of  Etna  reaches  the  sea  on  the  east  th< 
shore  is  volcanic,  or  at  least  supposed  to  be  so, 
for  the  space  of  twenty-three  miles;  and  for  the| 
first  seven  or  eight  miles  after  leaving  Catania, 
Spallanzani  indeed  observed  some  prisms,  mord' 
or  less  characterised ;  but  the  two  other  thirds  ol 
this  shore,  though  equally  consisting  of  lava, 
only  present  irregular  fissures.  It  is  presumed 
that  even  the  former  bear  but  a  slight  resem- 
blance to  the  beautiful  articulated  columns  of 
Staffa,  or  the  Giauts'  Causey,  especially  as 
figured  by  Da  Costa  and  Pictet.  It  is  also  to  be 
questioned  whether  these  columns  of  Etna  be 

•  VonTroil  has  obscned,  thai  bnaalur  columns  are  common  ia 
Iceland ;  but  the  people  suppose  their  ranges  ihc  work  of  giants, 
while,  if  ihey  originaled  from  the  Tolcanoce,  Uic  circumstance 
would  strike  the  most  cumuion  ob»r%-cr.  They  sometimes  appear 
^unong  lava,  somctimei  among  lufu;  itiat  is,  tlicy  are  preexisteQt 
|0  either. 
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not  composed  of  poifoas  Iflva,  as  Dolomieu  ftlfowt 
that  some  are,  while  others,  as  he  sajrs,  are  coo^ 
pact,  because  the  water  stops  the  iotenial  eflfeiv 
vescence;  and  %vhether,  if  the  observers  had 
seen  the  elegant  articulated  columns  of  the 
north  of  Europe,  they  would  not  have  rejected 
the  comparison*?  But  as  Sicily  may  be  said  to 
be  in  our  possession,  and  the  interesting  work  of 
Doloniieu  has  not  been  translated  into  English, 
it  may  not  be  irrelevant  to  present  an  extract, 
that  future  obsertrers  may  decide  whether  the 
appearances  be  caused  by  the  eruptions,  or  be 
antecedent  to  them. 

**  As  basaltic  columns  rarely  appear  in  cabi- 
nets, and  it  is  more  interesting  to  see  them  oq 
the  spot,  that  their  groups  may  be  the  better  fol- 
lowed, I  shall  point  out  those  pans  of  Etna 
where  the  most  curious  phenomena  of  this  kind 
may  be  observed. 

**  In  the  second  of  the  Cyclopic  isles,  of 
which  the  form  is  that  of  a  long  pyramid, 
immense  prismatic  columns,  perpendicular,  ar- 
ticulated, and  for  the  most  part  hexagonal,  ap- 
pear; the  diameter  of  which  is  from  two  to  three 
feet. 


EtM. 


•  I  liave  »een,  in  ihc  beautifal  collection  of  M-  P:tirio,  M  pAm, 
h«riU  aniciilaied  in  the  samt  manner  with  baHlun  :  but  no  on* 
ten  wippcned  that  bcrik  are  produced  by  fire. 
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"  In  ihe  two  other  Cyclopic  isles  there  are 
smaller  columns,  heaped  upon  each  other,  or 
inclined  in  difl'erent  directions. 

**  Upon  the  shore  of  la  Trezza»  near  tlie  pier, 
there  is  a  very  curious  group  of  little  articulated 
columns,  which  radiate  from  a  common  centre, 
and  form  fasces  singularly  contorted;  the  arti- 
culations are  marked,  but  the  vertebrae,  so  to 
speak,  do  not  separate. 

"  Upon  the  shore  between  tlie  castle  of  laci 
and  la  Trezza,  there  are  many  groups  of  ba- 
saltic columns,  piled  in  various  ways. 

"  At  the  foot  of  the  mountain  of  the  castle  of 
laci,  there  are  many  groups  of  pyramidal  diver- 
gent columns. 

**  In  the  body  of  this  mountain  there  are  large 
bowls,  from  two  to  four  feet  in  diameter,  like  the 
large  balls  of  pyrites  found  in  chalk,  being 
formed  of  pyramidal  columns  united  by  their 
points  in  a  common  centre. 

**  In  the  mountains  of  la  Tre;i!za  is  found  a 
great  number  of  prismatic  columns,  of  different 
forms  and  dimensions,  many  being  displaced  and 
lying  in  the  clay. 

"  At  laci  Reale,  at  the  bottom  of  the  cliffs  on 
the  sea  shore,  are  seen  large  prismatic  columns, 
subdivided  into  many  smaller;  while  on  the 
shore  there  are  many  large  prismatic  columns 
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lie  sea,  the  tops  forming  a  walk  at 
tfttbottomof  thccliflk. 

■«  In  tlifi  inouiitaiu  of  la  Motta,  two  league* 
from  CaUnia,  tbere  are  veiy  large  and  l<wig 
prismatic  columus,  in  a  vertical  position,  formed 
of  the  most  compact  lara»  which  rings  like 
bronze. 

"  In  the  mountain  of  Patemo  there  are  large 
columns,  ill  figured. 

"  In  the  mountains  of  Licodia,  near  the  spring 
Called  Capo  del  Acqua,  there  is  a  wall  of  large 
prismatic  columns.  •>) 

"  Under  the  little  town  of  Bianca  Villa  tbere 
^re  cliffs  formed  by  prismatic  columns. 

"  In  going  from  Bianca  Villa  to  Aderno  yoo 
often  walk  on  the  tops  of  columns,  which  fonn 
regular  pavements,  resembling  the  ancient  Ro« 
man  ways.  Within  the  town  of  Aderno  there 
are  also  several  basaltic  causeys. 

*•  Between  Aderno  and  Bronte,  on  taking  the 
lower  road  which  follows  the  course  of  die  river, 
you  walk  for  more  than  two  leagues  on  a  pave- 
ment formed  by  the  tops  of  coluoms;  and  on 
the  right  are  the  most  beautiful  walls  of  priv 
matic  basalt  which  I  have  ever  seen,  the  co- 
lumns being  mostly  vertical.  There  may  also  be 
observed  in  many  places  fasces  of  prisms,  pn>- 
jecting  from  the  wall,  like  epaulcmentn  or  demi- 
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ba^itions.  The  columns  reunited  by  their  sum^ 
mils,  as  into  otic  head,  enlarge  according  to  their 
length. 

**  Scattered  prisms  and  walls  of  prismatic  lavas 
may  also  be  found  in  many  other  places;  form- 
ing, as  I  have  already  mentioned,  a  kind  of  belt 
around  the  skirts  of  Etna,  Don  Joseph  Gioeni, 
whom  I  have  formerly  celebrated,  is  occupied 
with  an  elaborate  description  of  the  prismatic 
lavas  of  the  volcano ;  and  be  will  add  prints 
which  can  alone  express  the  variety  of  their 
forms,  and  the  manner  in  which  they  are 
grouped*," 

If  these  representations  be  exact,  they  would 
certainly  induce  us  to  believe  that  prismatic 
basaltin  is  the  product  of  volcanic  fires ;  and  an 
admirer  of  nature  would  willingly  embrace  a 
new  and  important  discovery,  which  would  aObrd 
greater  variety  to  his  views,  and  more  striking 
topics  for  his  contemplation.  With  regard  to 
the  British  dominions,  in  particular,  a  volcano, 
even  extinct,  might  be  regarded  as  a  grand  and 
curious  acquisition.     The  great  number  of  vol- 

*  Dolomieu,  Etna,  p.  455.  It  must  not  howcixr  be  rorgotten 
that,  p.  igff,  he  allows  tliat  all  these  cohiiniis  present  small  [Jor«, 
visible  by  a  lens ;  nay,  p.  1 80,  he  regards  all  lavas  »  compact  which 
contain  spaces  of  some  inches  without  pores.  But  he  might  tij» 
as  com|>actness  is  owing  to  refrigeration,  that,  in  the  cold  and  moifit 
r^ook  of  the  north,  Utu  are  wore  compacL 
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canoes  ivhich  exist,  or  have  existed,  in  Iceland, 
llie  southern  skirts  of  which  can  alone  be  said  to 
be  known  to  naturalists,  might  well  authorise  ua 
believe  that  a  chain  of  volcanoes  may  have 
xisted  in  a  tract  of  country,  or  isles,  between 
the  nortli  of  Ireland  and  Faroe,  and  which  have 
been  submerged,  the  foundations  being  destroyed 
by  the  violence  of  their  own  conflagrations,  and 
the  Airy   of  the   Atlantic   ocean.     There  are 
indeed,  according  to  I-^ndt,  evidences  of  a  vi- 
treous lava  in  one  of  the  isles  of  Faroe;  and  my 
inlefligent  friend   Mr,  Browne,  who  has  pene- 
trated so  far  into  Africa,  and  has  pervaded  many 
piirts  of  Asia  and  Europe,  was  convinced  that 
he  observed  a  wall  of  porous  lava  near  Belfast; 
but  still  there  is  no  appearance  of  any  craters. 
Perhaps  a  disciple  of  Dolomieu,  certainly  a  great 
and  respected  name,  "  clarum  et  vtncrabite  no- 
men**  would  be  contented  with  one  enormous 
^Bfolcano  between  the  north  of  Ireland  and  StafTa, 
^nul  another  among  the  Faroe  isles;  for  the  ex- 
^■enor  chain  of  the  Hebudes  is  granitic,  as  are 
^Bost  of  the  Shetland  islands;  while  the  Orkneys 
^^osist  of  argillaceous  sand-stone;  and  none  of 
Uiem  can,  on  any  theory,  be  said  to  prcEent  vol- 
^■Aoic  appearances. 
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tfae  incnents,  is  allowed  on  all  hands  not  to  be 
of  a  volcanic  nature,  the  distinct  name  basahin 
becomes  the  more  necessary,  in  order  to  discri- 
minate a  wholly  different  substance,  the  origin 
of  which  u  >.iill  liable  to  contestation. 

Concerning  basaltin,  by  many  called  compact 
kva,  farther  observaiious  will  be  found  in  dis- 
cussing the  Volcanic  Rocks.  The  testimony  of 
Daubuisson,  concerning  the  volcanic  origin  of 
this  substance,  is  too  remarkable  to  be  omitted, 
as  in  his  able  treatise  on  basalt  he  has  strongly 
enforced  the  contrary  opinion,  embraced  while 
he  was  at  Freyberg,  and  enveloped  in  the  vortex 
of  Werner.  This  change  of  his  Neptunean  ideas 
occurred  after  his  visit  to  Aiivergne,  a  country 
which  presents  many  extinct  volcanoes,  as  all 
who  have  seen  it  or  its  products  must  confess; 
this  curious  fact  being  only  denied  by  those  who 
are  lost  in  the  raist  of  prejudice,  and  who  in  fact 
ruin  their  own  system,  by  pushing  it  so  far  as  to 
maintain  tenets  palpably  absurd,  and  contradic* 
tory  to  the  common  sense  of  mankind ;  such  asr 
for  example,  that  pumice  itself  is  of  an  aqueous 
origin  !  The  following  abstract  of  Daubuisson's 
remarks  on  Auvergne  is  given  in  the  Journal  de 
Physique'*. 
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After  luirif^  giv^c*  * 
topographical  powtioooC 
mineffalogical  stroctitre  of  tiw 
DauboiaKm  has  succcasivdj  wad  in  detail 
scribed  the  rolcanoes and  bamkscttbe 
q(  Paj  de  Dome,  Moot  Dor  %  and  of  Canol,  be 
Goododea  his  monoir  by  a  gamat  fcriew  of  ids 
observations.  We  sbaU  here  pte  an  cxtrac* 
from  this  latter  part. 

*' Aorer^goe  (Departments  of  the  Pur  de  Oooae 
and  of  Caotai)  is  is  tke  middle  of  that  great 
slope,  or  iadioed  plane,  wh^e  bottna  liet  to- 
wards the  center  of  Fraoce,  aad  wlbcfa  icrsiaaAcs 
in  the  upland  tbat  directs  tiie  eoone  of  Ae 
Rhone  to  the  vestvanL  Tke  prmitiTe  soil  (i 
terior  to  the  volcaaoes)  is  of  graatti; 
in  some  places  with  a  marlj  liawslnf .  The 
valley's  excavated  io  this  soil  render  tbe 
uaequaly  and  give  it  a 
altboagh  there  are  in  hct  only 
volcanic  mountains,  which  rise  above  tbe  general 
plane  of  the  »'ope. 

*■  Nearly  ail  this  soil  bas  been  covefed  with 
volcanic  prodnctioBs:  they  are  of  Ihiwc  ktod^ 
aad  their  TormatioB  seents  to  date  from  three 
distiliCt  epochs.     The  most  recent  and 
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numerous  are  currents  of  lava,  which  Iea<f  to 
craters  still  existing ;  the  secotid  are  masses  of 
tables  of  basalt,  separated  by  rifts  or  valleys; 
the  third  consists  of  mountains  whose  mass  is  a 
kinrl  of  volcanic  porphyry. 

"  1st.  Lava  in  fonn  of' currents.  There  are  in 
Auvergne  near  a  hundred  conical,  isolated  nioua 
tains,  from  2<X)  to  400  yards  in  height,  formed 
of  heaps  of  scoriae,  fragments  of  lava  and  of  la 
pillo:  their  summit  often  presents  a  hollow 
the  form  of  a  cup  or  crater :  they  rest  imm 
diately  on  granite.  From  the  bottom  of  severaF 
of  them  currents  are  observed  to  run  of  lava  of 
basaltic  nature,  that  is  of  a  greyish  black,  wit 
a  fine  compact  grain :  this  lava  coutains  grains 
and  crystals  of  peridot  (olivine),  augite,  feisp 
&c.  The  superficies  is  blistered  and  studded 
with  asperities,  which  sometimes  attain  and  even 
surpass  a  yard  in  height:  the  interior  is  more 
compact,  and  less  porous,  as  you  arrive  nearer 
to  the  bottom.  The  currents  are  spread  in  the 
adjacent  plain  j  they  have  sometimes  reached 
the  bottom  of  certain  valleys,  and  have  followed 
their  course  for  a  distance  of  three  or  four 
leagues ;  in  advancing  progressively  they  always 
incline  to  points  lower  and  lower;  they  follow 
tlie  inequalities  of  the  soil;  they  separate  on 
meeting  with  any  obstructing  eminences  in  their 
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In  fact,  like  the  courses  of  fluid  mat^ 
ler,  they  have  been  subservient  to  all  the  laws  of 
hydrodynamics.  The  history  of  these  currents 
of  lava  is  complete,  and  there  is  nothing  lefk  to 
the  imagination  to  supply.  We  behold  the  ori- 
fice from  whence  they  issued,  the  course  they 
pursued,  the  country  they  occupy,  &c. 

•*  They  flowed  upon  granite :  their  substance 
then  was  either  in  or  under  that  rock ;  now  these 
lavas  contain  from  15  to  SO  percent,  of  iron  j 
the  granite  possesses  scarcely  any;  they  do  not 
therefore  consist  of  granite,  fused  and  wrought 
by  volcanic  agents;  we  must  therefore,  with 
Dolomieu,  seek  under  this  rock,  for  the  matter 
which  has  yielded  this  substance ;  but  here  we 
can  only  form  conjectures.  The  cause  which 
may  have  developed  this  snbterranean  fire,  the 
combustible  matter  which  may  have  maintained 
it,  are  entirely  unknown  to  us.  It  is  not  coal,  or 
bituminous  matter,  for  they  are  only  found  in 
secondary  regions,  and  never  eitlier  in  or  under 
granite:  it  does  not  consist  in  pyrites,  because 
pyrites,  alone  and  enclosed  in  the  bosom  of  the 
earth,  never  decompose,  and  generate  no  heat. 
As  for  the  period  when  these  lavas  flowed,  al- 
though  anterior  to  the  history  or  tradition  of 
mankind,  it  is  nevertheless  very  recent  when 
compared  with  tho^e  vast  degradations  which 
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the  surface  of  the  globe  presents:  it  is  posterior 
to  the  entire  excavation  of  the  valleys,  since  it 
occupies  their  bottoms. 

*•  2d.  Basalts,  The  volcanic  productions  of 
Ihe  second  kind,  are  basalts,  which,  under  the 
form  of  sheets,  tables,  peaks,  cover  the  elevated 
parts  of  the  ancient  soil,  or  constitute  the  sum* 
mit  of  some  mountains  and  isolated  emtnences; 
they  are  also  observed  on  almost  all  the  skirts  of 
Mont  Dor  and  Cantal ;  they  are  evidently  only 
the  remains  and  patches  of  different  currents, 
which  have  spread  over  the  country;  they  pre- 
sent the  same  mineralogical  characters  as  t 
kMualts  of  other  countries.  Saxony,  &c.  ^  th 
contain  the  same  substances  j  they  equally  in* 
dine  to  a  prismatic  division ;  they  cover  without 
distinction  all  kinds  of  rocks,  and  are  never 
covered  by  them,  &c. 
•i,»*f  A  volcanic  origin  cannot  be  denied  to  thes* 
basalts.  The  perfect  resemblance  between  their 
paste  and  that  of  some  paKs  of  currents  of  lava 
which  are  found  in  the  neighbourhood,  and 
which  have  come  from  a  crater  still  existing,  is 
already  a  very  strong  presumption;  but  they 
present  other  infallible  marks  of  this  origio. 
1.  In  following  step  by  step  certain  masses  of 
basalt  which  are  near  Mont  Dor  and  Cantal, 
and  supplying  by  the  imagination  what  has  vi- 
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\\y  been  taken  away,  voti  amre  at  the  »des 
of  those  two  enormoas  volcanic  mountains,  and 
you  come  to  masses  of  scorije  or*  of  blistered 
rocks,  where,  beyond  doubt,  we  are  near  the 
source  of  the  current ;  all  the  basalts  which  hare 
been  followed  upwards,  made  part  of  that  cur- 
icot.  5.  A  great  number  of  those  large  basaltic 
platforms  which  cover  isolated  mountains,  dis- 
play on  their  surface  bfisters,  spon^^y  scoriae,  or 
drosses,  like  those  which  are  observed  on  the 
best  preserved  lavas ;  nor  can  we  refuse  them  a 
shnilar  origin.  Some  others  of  these  platforms 
repose  on  volcanic  ashes.  3.  Some  isolated 
eminences  present,  it  is  true,  summits  of  black 
basalt,  compact,  prismatic,  destitute  of  those  un- 
equivocal signs  of  the  action  of  fire  which  are  seen 
elsewhere;  but  the  greatest  part  of  them  stands 
by  the  side  of  those  platforms  with  scoriated  sur- 
faces of  which  we  have  just  spoken :  they  once 
formed  with  them  a  continued  whole,  and  have 
evidently  only  been  divided  from  them  by  the 
excavation  of  the  valleys  and  ravines  which  now 
separate  them.  They  cannot  have  had  a  differ- 
ent origin  ;  the  corrosive  action  of  time  and  the 
elements  must  have  destroyed  the  scorified  hark; 
mly  the  compact  nucleus  would  remain,  de- 
irived  of  the  marks  of  the  action  of  fire,  as  are 
the  interior  parts  of  the  greater  portion  «f  lavas 
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in  currents,  Thus  all  the  basalts  of  AuvergTie 
present  proofs,  either  direct  or  indirect,  of  a  vol- 
canic origin;  though  the  degradation  of  the 
soil,  the  dismemberment  that  the  currents  have 
suffered,  no  longer  permit  us  to  retrace  the  cra- 
ter from  whence  they  flowed,  nor  to  see  the 
number,  form,  or  extent,  of  the  different  cur- 
rents :  the  only  positive  thing  we  can  say  in 
regard  to  them  is,  that  their  existence  is  anterii 
to  the  excavation  of  the  valleys. 

"  3.  Po7'phyroid  Masses,  The  third  specii 
of  volcanic  productions  of  Auvergne  is  quite 
a  peculiar  nature;  they  are  grey  stony  massei 
of  a  porphyritic  structure;  they  form  eight  or 
ten  distinct  mountains:  the  most  considerable^ 
are  Cantal,  whose  diameter  at  the  base  may  M^^ 
about  nine  or  ten  leagues,  and  900  or  1000  yards 
high,  above  its  bottom ;  the  Mont  Dor,  whose 
base  is  five  or  six  leagues,  and  its  height  from 
1000  to  1100  yards;  the  Puy  de  Dome,  whose 
base  is  half  a  league  in  diameter,  and  (KK)  yards 
high:  the  other  mountains  are  stiil  less.  The 
two  first  are  vast  masses,  torn  and  irregularly 
cut  by  the  action  of  the  waters.  The  substance 
of  which  they  are  all  composed  is  grey,  often 
approaching  to  black,  sometimes  to  green ;  its 
fracture  dull  and  earthy,  with  coarser  or  finei 
grains ;  it  has  little  hardness,  and  easily  decomi 
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fiOMS ;  its  weighl  is  about  twice  and  a  Tiatf 
.greater  than  that  of  water  j  it  me)(»  eaoQy  ooder 
the  blowpipe  into  vbite  amel  *»  and  aeems  to  ke 
composed  of  tbe  same  elements  as  felspar^  bvC 
confusedly  united  ;  it  contains  a  great  quantify 
of  crystals  of  felspar,  some  acicuiar  crjitak  of 
bombiende,  and  even  some  spangles  of  mica. 
The  klingslein-porphyr  of  tbe  Gerroansf,  wbich 
is  found  in  considerable  quantity  at  Mont  Dor 
and  Cantal,  seems  to  be  onJy  a  remarkable  va- 
riety. 

"  These  porphyroid  manes  ao  neariy  resemble 
certain  productions  in  tlie  bumid  way»  that  it 
required  nothing  less  than  their  extraordtikary 
position,  their  situation  in  the  midst  of  volcanoes, 
some  unequirocaJ  marks  of  tbe  action  of  Rre, 
their  passage  direct  or  indirect  to  basalt,  and 
above  all  the  volcanic  scoriae  imbedded  in  thdr 
mass,  to  prove  that  they  are  foreign  and  poste^ 
rior  to  the  productions  in  the  humid  way,  and 
that  they  owe  their  existence  to  tbe  volcanoes. 

**  Nothing  positive  can  be  said  as  to  the  man- 
ner in  which  they  have  been  produced,  and 
arrived  at  their  present  position.     No  where  is 
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there  observed  any  crater  from  which  they  could 
have  issued,  nor  distinct  currents  by  which  they 
might  be  traced  to  their  origin.  It  might  be 
thought  that  they  consist  of  melted  granite^ 
wrought  and  ejected  by  volcanic  agents.  The 
homogenity  of  their  pasjte  shows  how  complete 
the  fusion  or  igneous  dissolution  has  been,  and 
^carcely  permits  one  to  believe  that  the  number 
of  crystals  of  felspar  which  they  contain,  should 
have  pre-existed  the  fusion,  and  withstood  i 
The  form  of  these  crystals,  their  laminar  stru 
ture  perfectly  preserved,  their  transparenc 
their  facility  of  melting,  iheir  manner  of  bei, 
in  these  vast  masses,  and  in  short  their  analogy 
of  composition  with  the  paste  which  surrounds 
them,  leads  one  to  believe  that  they  were  formed 
during  their  igneous  fluidity,  by  ^n  approxi- 
mation of  their  integrant  parts,  which  were  able 
to  obey  the  laws  of  their  affinity.  These  por- 
phyroids  are  the  most  ancient  of  all  the  volcanio 
productions  of  Auvergne :  they  are  covered  with 
basalt,  and  contain  veins  of  that  substance, 

"  However  dilferent  these  productions  may 
be,  however  distant  the  various  periods  of  their 
formation,  they  do  not  seem  the  less  united  in  a 
certain  degree,  and  form,  in  some  sort,  an  identic 
system.  Cantal,  Mont  Dor,  Puy  de  Dome,  &c. 
the  most  ancient  of  the  volcanic  masses^  are  in 
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a 'direct  line,  runniog  nearly  from  south  to  north. 
Almost  all  the  basalls  of  these  regions,  that  may 
be>  in  some  manner,  retraced  to  their  origin> 
seem  to  have  taken  their  direction  in  this  same 
line.  It  is  also  in  this  direction^  and  among  the 
ancient  products,  that  the  greater  part  of  the 
craters  have  opened,  whose  vestiges  are  still 
visible.  When  at  two  leagues  to  the  westward 
of  Clermont,  we  see  near  sixty  volcanic  moun- 
tain5>  ranged  in  a  straight  line,  one  can  scarcely 
believe  it  to  be  the  effect  of  chance.  A  cause 
has  certainly  existed  which  has  produced  this 
effect :  perhaps  there  was  under-ground,  and  in 
this  direction,  as  it  were  a  vein  of  matter  wliicb 
contained  the  germ  of  volcanic  fire,  or  which 
was  of  a  nature  to  maintain  it ;  the  cause  always 
existing,  its  effect  might  have  been  renewed  at 
different  periods." 

These  observations  are  no  doubt  cogent,  and 
worthy  of  the  acknowledged  ability  of  the  au- 
thor. But  in  the  spirit  of  perfect  candour  when 
treating  a  subject  where  it  is  difficult,  after  every 
allowance  for  the  weakness  of  the  human  mind, 
even  to  suppose  that  prejudices  shouUl  exist, 
Brochant*s  able  abstract  of  the  arguments  for 
and  against  the  volcanic  origin  of  basaltin,  shall 
here  be  subjoined,  as  the  author  thinks  it  a  me- 
ritorious service  to  the  science,  to  lay  before  the 
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English  reader  interesting  extracts  from  stic 
works  in  the  foreign  languages,  as,  from  their 
very  nature,  can  scarcely  be  expected  ever  to  be 
known  to  him  by  translation. 

**  It  has  already  been  said  in  the  Introduction, 
p.  68y  that  mountains  of  secondary  trap,  and 
chiefly  the  basalts,  were  looked  upon  by  some 
mineralogists  as  produced  by  volcanic  fires,  whil 
Mr.  Werner,  and  almost  all  the  learned  men  o 
Germany,  are  of  opinion,  that  they  have  bee 
formed,  like  other  rocks,  by  the  waters  which 
inundated  the  surface  of  the  globe. 

"  The  former  ground  their  opinion  on  the  fol 
lowing  reasons. 

"  1.  In  the  masses  produced  by  volcanoes 
which  have  burnt  in  our  time,  are  found  pris« 
matic  basalts,  and  other  rocks  which  resemble 
trap,  and  which  nevertheless  bear  no  character 
of  fusion,  and  which  only  the  locality  and  po- 
sition indicate  as  volcanic. 

"  4.  It  is  an  error  to  believe  that  all  the 
masses  ejected  by  volcanoes  must  be  vitrified 
substances  j  such  are  on  the  contrary  very  rare* 

*^  3.  Neither  is  the  black  colour  essential  to 
volcanic  products:  there  are  some  grey,  others 
brown,  and  even  white. 

••  4.  Many  observations  have  proved,  that  the 
0re  of  volcanoes  is  very  inferior  to  that  of  our 
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ices;  therefore  it  is  not  sarprising  that  ba- 
ilts  may  be  changed  by  an  artificial  fusion;  and 
is  no  resisoii  for  believing  that  they  have  not 
before  undergone  the  action  of  volcanic  fires. 

"  5.  Even  supposing  that  volcanic  fire  pos- 
sesses a  great  heat,  it  is  known,  by  the  beautiful 
experiments, made  in  England  by  sir  James  Hall, 
comparatively  on  the  whinstone*,  and  on  the 
lavas  of  Vesuvius,  that  a  contexture  and  aspect 
may  be  given  to  a  rocky  mass,  melted  and  cooled, 
which  siialJ  have  the  characters  of  glass  or  stone, 
accoixling  as  the  cooling  is  quicker  or  slowei'. 
These  experiments  having  been  repeated  on 
several  kinds  of  whinstone,  there  has  always  been 
obtained  by  a  gentle  cooling,  a  stony  mass,  com- 
pact, dull,  exactly  similar  to  the  whinstone  em- 
ployed; and  on  the  contrary,  a  vitreous  mass 
was  obtained  by  a  rapid  cooling.  The  same 
essays  made  on  the  substance  of  bottle  glass, 
gave  the  same  results. 

**  We  see  then  that  the  absence  of  scoriae  and 
vitrifications  is  not  a  reason  for  denying  the  voU 
fcanic  origin  of  basalt;  besides,  it  is  a  known 
fact  that  burning  volcanoes  have  produced  it. 


*'  *  The  whinstone  of  the  English  is  generally  a  srcnntlary  tiap ; 
Init  among  several  specimens  that  1  have  &ceii  given  unrfrr  that 
name,  tome  resembled  bn<iiaklty  othen  gninslein  ;  othen  in  fine  hud 
iheunictore  of  amygilaiitc." 
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^*  6,  Bat  without  mentioning  basalts,  wbr< 
have  so  many  volcanic  characters,  a  great  ana- 
logy is  found  between  secondary  raandelstein 
and  porous  lavas ;  between  the  clay  of  trap 
mountains  and  the  products  of  muddy  eruptions; 
between  basaltic  tufa  and  volcanic  tufa^  and 
almost  all  minerals  which  are  found  scattered 
in  volcanic  masses,  are  found  in  trap  moun* 
tains,  &c. 

**  7*  The  position  of  secondary  traps,  which 
lie  over  all  secondary  rocks,  while  the  hardnei 
compactness,  and  other  characters  of  man; 
among  them,  such  as  grunstein,  basalt,  an^ 
others,  are  so  diflerent  from  those  of  the  8( 
condary  rocks  on  which  they  lie.  That  kii 
of  dryness  to  the  feel  which  they  present,  and 
which  is  characteristic  of  volcanic  productions 
in  general,  all  these  approximations  will  not 
permit  us  to  acknowledge  that  basalts  have  had 
the  same  origin  as  all  secondary  rocks. 

"  8.  It  has  been  objected  that  in  basaltic 
countries  basalt  is  found  on  almost  all  the  sum- 
mits, and  that  such  would  not  be  the  case  if 
basalts  were  lavas:  this  might  be  true  if  these 
lavas  proceeded  from  a  recent  deposition ;  but 
on  the  contrary  this  deposit  seems  very  ancient, 
and  has  undergone  many  changes.  M.  Reuss 
himself  observed  in  Bohemia,  that  the  basaltic 
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soinmits  he  there  met  with,  seem   to  be  the 
remains  of  a  vast  bed  of  decayed  basalt. 

"  9.  In  short,  the  conical  lorm  of  trap  moan- 
tainsy  and  above  all  those  of  basalt,  has  the  most 
perfect  resemblance  to  that' of  volcanic  niouQ« 
tains ;  and  it  is  this  resemblance  which  gave  tiie 
first  idea  of  attributing  a  volcanic  origin  to 
basalt. 

''  The  advocates  for  the  formation  by  the  hu* 
mid  way^  or  the  Neptunists,  on  their  part  sup* 
port  their  opinions  by  many  observations,  of 
which  these  are  the  principal : 

*"  I.  It  is  true  basalts  are  found  among  pro- 
ducts of  burning  volcanoes,  but  they  are  ex* 
tremely  rare,  and  modern  eruptions  have  not 
produced  any. 

"  2,  Whatever  origin  may  be  attributed  to 
the  division  in  prisms,  tables,  &c.  it  is  not  pecu* 
liar  to  trap  rocks:  there  are  gypsums,  marls, 
sand-stones,  which  frequently  offer  tliis  struc- 
ture. Thus  then  this  division  in  prisms,  verv 
rare  among  real  volcanic  products,  on  the  con* 
trary  exists  in  many  stratified  rocks, 

"  3.  Basalts  often  repose  immediately  on  coal, 
as  at  Meissaer,  near  Cassei :  now,  if  this  ba«ait 
was  volcanic,  it  must  necessarily  have  produced 
tlie  combustion  of  these  beds  of  coal. 

**  4<  The  remains  of  vegetables  and  aoimah^. 
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which  are  found  tn  some  trap  rocks,  could 
in  like  manner  have  resisted  the  volcanic  heat 
without  being  destroyed. 

"  It  is  the  same  with  many  minerals  which 
are  very  fusible,  and  which  are  there  met  wit 
indeed,  some  are  also  found  in  volcanic  roc 
but  these  instances  are  rare,  and  cannot  serve 
a  basis  to  a  general  rule. 

"5.  Cavities  filled  with  water,  snch  as  en 
hydritic  agates  found  near  Vicenza,  in  Italy, 
secondary  trap  mountains,  entirely  destroy 
supposition  of  a  volcanic  origin  *. 

**  6.  There  are  not  observed  in  trap  rocks  eithe 
that  black  colour,  or  those  indications  of  vitri- 
faction,  that  are  apparent,  at  least  in  certain  por- 
tions, of  the  products  of  burning  volcanoes :  real 
craters  have  never  been  observed.  All  those 
which  have  been  cited  were  hollows,  chasms 
filled  with  water,  so  common  in  some  moun* 
tains. 

"  7.  Mandelstein  has  certainly  some  resem- 
blance to  porous  lava;  but  there  are  mandel- 
steins  evidently  not  volcanic.  Besides,  the 
cavities  of  the  mandelstein  of  trap  mountains 
contain  very  different  minerals,  and  which  could 


"  *  The  Vukanists  answer  that  these  agutcs  have  a  latter  origi] 
/om  infiltntion." 
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lave  undergone  the  action  of  fire  without 

sing  changed  *- 

"  8.  It  IS  true,  that  according  to  the  experi* 
ments  of  sir  James  Hall,  and  some  late  ob* 
servations  made  upon  burning  volcanoes,  it  is 
known  that  rocky  substances  may,  after  fusion^ 
reassume  their  stony  character;  but  when  this 
takes  place  in  burning  volcanoes,  there  are  al- 
ways found  in  the  ricinitj  substances  which 
have  not  experienced  this  effect,  and  which  on 
the  contrary  are  scorified  or  vitrified;  which 
denotes  the  action  of  fire, 

"  9.  In  different  countries,  and  especially  in 
Bohemia  and  the  Vicentine,  beds  of  basalt  have 
been  observed,  which  alternate  with  grit,  or  stra- 
tiform limestone:  does  not  this  reunion  of  these 
two  rocks  prove  that  they  have  had  the  same 
origin  i  The  Vulcanists,  to  make  this  agree  with 
their  theory,  are  obliged  to  have  recourse  to 
quite  a  forced  supposition,  according  to  which 
there  have  been  alternately  volcanic  eruptions 
and  submarine  deposits;  whereas  this  alternation 
of  beds  of  different  rocks,  of  nearly  contemporary 
formatiou,  has  more  than  one  example  in  moun- 
tains. 

"  10.  There  are  many  basaltic  regions  where 


The  tame  obsePMiion  u  in  note  a^jon  uticU  ^. 
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basalt  18  only  found  on  summits^  and  it  is  eri- 
dently  perceived  by  the  correspondence  of  the 
-beds,  that  al!  these  summits  were  parts  of  one 
and  the  same  bed,  which  spread  over  all  the 
country :  now,  that  is  not  the  nature  of  volcanic 
deposits;  they  form  currents,  which  take  a  cer- 
tain direction,  and  no  similar  examples  of  such 
vast  deposits  are  known,  but  among  rocks  pro- 
duced by  water,  and  particularly  among  strati- 
form rocks, 

"11.  Baftalt  hsLS  no  appearance  of  fusion 
heated  in  a  furnace  it  melts  to  glass.     It  is  tru 
that  from  IlalKs  experiments,  a  stony  substan 
has  been  obtained  ;  and  that  may  very  well  hap- 
pen, since  nature  produces  it  in  burning  vol- 
canoes.   But  these  cases  are  very  rare,  and  Hall 
has  justly  observed,  that  in  his  experiments  this 
appearance  depended  on  the  management  of  the 
cooling :  but  it  must  then  be  supposed,  that  thi^f 
circumstance  is  always  met  w^ith  in  the  volcanic" 
eruptions,  which  are  supposed  to  have  produced 
the  mountains  of  trap.  ^j 

"  12.  The  prismatic  division  of  basalt  hadl^^ 
been  attributed  to  the  water  of  the  sea,  which 
they  §ay  then  covered  all  the  region  upon  which 
these  lavas  have  run:  that  is  possible;  but  this 
accelerated  refrigeration  should,  according  to 
Halls  experiments,  give   the  lavas  a  vitreous 
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pearance ;  which  is  not  the  case  eren  in  por- 
tions of  the  mass. 

"  13.  The  conical  form  of  basaltic  moantaim 
proves  nothing;  it  is  true,  that  such  is  the  form 
of  volcanic  mouotaiiis,  but  in  general  it  is  that 
of  all  mountains  whose  sides  are  covered  with 
earthy  substances.  Melted  substances,  ashes, 
give  this  form  to  volcanic  mountains ;  and  if 
basaltic  mountains  assume  also  more  particularly 
this  appearance,  it  is  becaui-ie  their  fragment* 
^'ire  quickly  reduced  to  this  earthy  state,  so  that 
they  natnrally  form  slopes  on  the  sides  of  moun- 
tains. 

*'  Moreover,  the  conical  form  of  basaltic  moun- 
tains vs  not  that  of  burning  volcanoes:  the  former 
are  cones,  isolated  one  from  another,  nearly 
equal  in  height;  whereas  volcanic  mountains 
are  grand  coniform  elevations,  whose  slopes  and 
sides  are  loaded  with  little  conical  summits. 

"  One  might  extend  much  farther  this  chain 
of  motives  on  which  both  theories  are  founded, 
but  longer  details  would  be  here  superBuous*} 

*'  *  It  may  be  obMned,  (hat  the  points  of  dirision  are  often  in 
natters  of  factj  as  the  exi^lciice  of  icorix,  vitri factions,  that  of 
iTiy  See.     I  do  not  prcteTid  to  divcoK  their  legitimacy. 

"  Perhaps  both  partita  may  ihitik  that  I  have  not  done  justice  to 
tfieir  argutneot*,  and  that  I  have  overlooked  somr  imfiortanl  oner. 
I  believe  not :  I  end-ravoured  toreconcilc  them,  ai  least  the  princi- 
pal i  l|pi  I  confest  if  any  have  etcapod  mc^  I  should  Miily  ctHUole 


DOMAIN 


sioEaouf« 


time  may  perhaps  some  day  afford  the  delinitive 
solution  of  this  great  geological  problem.  Do- 
lomieu  occupied  himself  much  upon  it;  and  he 
doubtless  would  liave  succeeded  iu  uniting  both 
parties,  if  death  had  not  overtaken  him  io  the 
midst  of  his  labours.  He  adopted  neither  of  the 
two  opinions :  he  was  persuaded  that  both  were 
admissible,  according  to  localities;  because  hav- 
ing often  seen  in  the  protlucts  of  the  burninj 
volcanoes  of  Italy,  rock  entirely  resembling  bi 
salt,  and  even  other  primitive  rocks,  he  h; 
found  by  long  experience,  tliat  only  the  charac* 
tcrs  of  locality  would  decide  on  the  origin 
either.  He  had,  according  to  this  principh  _ 
observed  some  basaltic  countries,  among  others 
Auvergoe  and  the  Vicentine,  and  he  had  re- 
garded them  as  volcanic.  I  chiefly  cite  these 
two  examples,  because  1  know  that  many  cele- 
brated German  mineralogists  are  of  a  contrary 
opinion*.** 

A  yet  later  French  mineralogist  has  thus 
pressed  his  seiitimeuts  upon  this  curious  i 
iong-agitated  subject. 


mytclf,  if  i  thought  that  would  induce  the  advocates  of  the* 
opinions  to  publish  fr»h  luemoirs,  tu  uiidcrt:Lkc  their  own  defence. 
This  great  qiuurcl  hu  be«n  lon^  hushed,  and  probably  botli  partic* 
have  cuLlcrtcd  new  obscn-atioos.**  ' 
*  Broch&ui,  li.  dlS. 
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"  We  shall  give  a  third  opinion 
t  mediuni  between 


upon 
thei 
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a  of  basalt,  in  a  medi 
ceding  ones,  and  which  appears  to  us  the  most 
probable.  The  naturalists  who  profess  it,  afl 
Fortis,  Dolomieu,  Delrio,  Spailanzani,  think  that 
the  discassion  on  basalt  is  often  a  dispute  of 
mere  words :  that  if  this  name  is  given  to  those 
stones  whose  characters  we  explained  at  the  be- 
ginning of  this  article;  some  are  truly  volcanic^ 
while  others  have  entirely  an  aqueous  origin  j 
that  the  basalts  of  Saxony,  and  those  of  Ethiopia, 
certainly  belong  to  this  second  division,  and  that 
it  is  probable  that  those  of  Scotland  and  Ireland 
also  belong  to  it ;  while  those  of  Italy,  and  Au- 
vergne,  should  be  arranged  in  the  first  class  to- 
tally, or  at  least  in  part. 

"Other  naturalists, and  particularly  M.Patrin, 
imagine  that  basalts  are  the  productions  of  the 
muddy  eruptions  of  submarine  volcanoes;  and 
that  the  nature  of  the  eruption,  and  the  influence 
of  the  water,  have  given  to  this  lava  those  par- 
ticular characters  for  which  it  is  remarkable. 
They  believe  that  the  latter  influence  prevented 
the  basaltic  matter  from  calcining  or  burning 
those  substances  on  which  it  flowed.  This  hy- 
pothesis, which  seems  one  of  the  most  probable, 
if  not  applied  without  exception  to  all  basalts, 
lexplains  well  eoough  the  alternation  of  beds  of 
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prismatic  basalt  with  beds  of  basalt,  or  stonj 
and  earthy  matter  without  order;  that  of  these 
same  beds  of  basalt  with  sand-stone,  with  car- 
bonate of  lime,  or  with  coal,  which  are  not 
altered  bj  it ;  in  short,  the  presence  of  fossil 
shells  in  some  basaltic  beds.  The  causes  which, 
in  this  hypothesis,  concurred  in  the  formation  of 
prismatic  basalt,  no  longer  existing,  we  see  why 
basalt  is  no  longer  formed  in  those  vast  currents 
of  lava  which  in  our  days  have  issued  from  vol- 

loes.     It  seems  that  it  is  with  basalt,  as  with 
reins,  crystallised  beds,  fossils  properly  so  call 
&c.    Nature  in  her  present  quiescent  state 
longer  forms  any*." 

The  extent  of  these  observations  will  be  par- 
doned, as  there  is  not,  in  this  science,  a  topic 
more  difficult  or  interesting:  but  we  must  now 
return  to  a  more  immediate  view  of  this  cele- 
brated substance. 

STRUCTURE    I.      AMORPHOUS. 

This  rock,  as  already  mentioned,  is  the  trap 

the  Swedes,  who  first  recommended  it  to  modem 

lotice ;  while  the  basaltic  columns  of  Saxony  h 
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*  Brougnidri,  i.  473-    He  had  obserredf  p.  470,  ihat  lava  cat«f- 
irg  the  sea  becomes  fixed  on  the  surface,  and  docs  not  assume  i 
columoaj  fornij  wliich  rather  proceeds  from  slow  cooling. 
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observed  by  Agricola,  the  restorer  of  miM* 
ralogy  in  the  sixteenth  century.  Whatever  be 
their  origins,  these  two  substances  are  identically 
the  same ;  as  the  eame  results  may  be  produced 
either  by  tlie  humid  or  the  dry  proeessea  of  che- 
mistry. 

Aspect  1.  Unifornh  The  columnar  bosaltin 
had^  as  already  mentioned,  attracted  great  atten- 
tion by  llie  beauty  and  regularity  of  its  forms,  aa 
early  as  the  sixteenth  century ;  but  trap,  or  stra- 
tiformed  basalt,  may  be  called  a  dbcovery  of  fljc 
Swedes.  The  hill  of  Kinnckulla,  in  Westrogolhia, 
was  one  of  the  fir?t  observed ;  and  also  that  of 
Hunneberg,  in  the  same  province. 

Black  basallin,  from  KinnekuUa  and  other  parta 

^^pf  Sweden. 

^V    Grey  basaltin,  from  the  same. 

^g    Greenish,  from  Norberg. 

I         Reddish,  from  Sweden. 

f         Black  basaltin,  with  small  needles  or  scales  of 

^Miderite,  from  Swe<)en. 

^^     Stratified   basaltin,    from    Faroe,    Staffa,   ihc 

^Criants*  Causey,  &c.  where  it  sometimes  underlies 

^Hhe  columnar. 

IP,  The  same,  from  the  castle  hill  of  Edioburgb^ 
Punbarton,  and  otl)er  parts  of  the  south  of  Scot- 
Jand.  ♦ 
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The  same,  from  Andernach  on  the  Rhine 

The  same,  from  the  Sierra  Morena,  or  Black 
Alountains,  in  Spain. 

The  same,  from  Toplitz  in  Bohemia. 

Black  basaltin,  from  Egypt. 

Green,  from  the  same. 

Red  basaltin,  from  Channelkirk  in  Scotland. 

Brown,  from  the  same. 

Stratifonned  basaltin,  from  Saxony. 

The  same,  from   Etna,  Vesuvius,  the  isle 
Bourbon,   New   Spain,  and  other   volcanic 

Aspect  2.  Mingled.  Basaltin,  with  nodiit^ 
<)f  steatite,  from  the  isle  of  Skey  in  Scotland, 
Westrogothia,  &c. 

Black  basaltin,  with  red  zeolite,  from  Sweden. 

Tlie  same,  w  ith  white  zeolite,  from  Staffa,  G  iants' 
Causey,  &c. 

The  same,  with  many  beautiful  varieties  of  zeo^' 
lite,  from  the  Faroe  isles. 

Tlie  same,  with  zeolite,  from  Etna,  &c. 

The  same,  with  grains  of  pyrites,  from  Ilunne-     , 
berg  in  Sweden,  Dauphiny,  &c.  jfl 

*  Satusure  mentions,  §  1497,  a  kind  of  basalt  which  may  be 
called  himioar:  and,  §548,  a  lingular  rgche  de  come,  (basaltin  ?) 
in  thin  leaves,  witli  mica,  quaru,  and  fcUpar.  If  compact,  he 
*ayt,  ilftould  have  foimcd  a  genuine  porphyry.     How  ? 
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The  same,  vith  nodules   of  calcareooi 
from  various  parts. 

The  same,  with  red  jasper,  from  DerbjBhire. 

Basaltin,  passmg  in  veins  through  gnnite,  from 
Norway.  With  inherent  pitchstooe,  from  lh« 
Rhine* 


Aspect  3,  Ba4altic  Tufa,  This  substance  has 
been  obsen^  at  Stafia^  and  in  some  other  basaltic 
countries.  A  considerable  portion  of  Arthur  s 
seat,  near  Edinburgh,  is  composed  of  it. 


Aspect  4,  Basaltic  Brida.  Bricia,  with  frag- 
ments of  granite,  on  a  base  of  basaltin,  either 
black,  grey,  or  green,  from  Westrogothia  in  Sw^ 
den,  or  from  Dauphiny  in  France. 

The  same  base,  with  fragments  of  quartz,  frtxn 
the  same. 

The  same,  with  fragments  of  limestone,  from 
the  Alps  of  Dauphiny. 

Tlie  same,  mth  fragments  of  slate,  from  the 
same,  and  from  the  mountain  of  Tarare,  near 
Lyons. 

The  same,  with  fragments  of  gnmite,  slate,  and 
limestone,  all  mingled,  frtnn  Tarare,  and  Dau- 
phiny. 

The  same,  with  frugroents  of  porphyry,  frosi 
the  hill  of  Lesterelle  in  Provence. 


7Q 
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Bricia  of  fragments  of  basaltin,  joined  by 

cement  of  quartz,   intermixed  \n\h  particles 
basal  tin  •     U  ncertain. 


^aralUn  of 
Stolpen. 


araucruRB  ti.    colcjmnar. 

Aspect  1,  Uniform,  Basaltin,  from  Stolpen, 
in  Saxony.  Remarkable  as  having  attracted  the 
attention  of  Agi'icola,  and  other  naturalists  since 
the  sixteenth  century.  The  little  town  of  Stolpen 
is  built  upon  the  side  of  a  basaltic  hill,  a  few 
miles  to  the  east  of  Dresden.  TIk?  lower  part  of 
the  hill  consists  of  a  granite,  of  white  felspar, 
grey  quartz,  and  black  mica,  upon  which  the  ba- 
salt reposes,  presenting  the  most  beautiful  and 
regular  columns  observable  m  Germany*.  They 
have  commonly  six  sides;  but  some  have  four, 
five,  seven,  or  eigbl;  yet  their  length  does  not 
s^em  to  exceed  fifteen  or  sixteen  feet.  The  co- 
lumns arc  vertical;  but  on  the  south-east  there  is 
p.  rock  of  stratified  basalt,  of  that  kind  which  ap- 
pears in  thin  plates  or  tables.  Tlie  basaltin  of 
Stolpen  is  black  with  a  bluish  cast,  tlie  grain  being 
impalpable,  the  fracture  conchoidal,  and  the  frag- 
ments sharp.  Its  hardness,  like  that  of  siderite 
&nd  basalt,  equals  that  of  iron  the  hai'dest  metal. 
t>eing  more  than  800  of  Quist  s  gradation.     This 

*  Daub,  sut  Ics  basaltes,  43. 
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Itin  often  presents  little  cavities,  lined  with 
lalcedony,  and  quartz  crystals ;  sometimes  filled 
with  green  steatite,  calcareous  spar,  zeolite,  or  a 
litbomarga,  resembling  semiopal.  Small  grains  of 
olivine  also  occur,  and  dots  of  sideritc,  or  perhaps 
augite.  The  pillars  are  used  for  many  useiiil  and 
ornamental  purposes  of  architecture ;  an  example 
wluch  might  be  followed  in  other  basaltic  coun- 
tries, with  a  sacred  regard  however  to  the  more 
» regular^  grand,  and  conspicuous  parts, 
i  Columnar  basaltin,  from  Italy,  Sicily,  Auvergne, 
Hungary,  Bohemia,  Saxony,  Lusatia,  Thuringia, 
Hessia,  Goetingen,  Nassau,  in  Germany;  from 
the  ble  of  B«urbon,  New  Zealand,  and  otlier  isles 
in  the  South  Sea,  &c.  &c.  The  columns  are  often 
so  small  as  to  be  chosen  as  specimens. 


* 


I 


Aspect  2.  Alingled.  Columnar  basaltin,  mm* 
gled  with  zeolite,  from  many  countries. 

With  nodules  of  steatite,  calcareous  spar,  chal- 
cedony, lithomarga,  olivine,  &c.  from  Stolpen,  and 
other  places, 
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Cbumcten. 


Kimf. 


h 


Coarsr 
gmnitcui. 


Texture  coarse,  and  of  a  large  grain,  mixed 
with  quartz  or  felspar,  but  lax,  and  incapable  of 
the  fine  polish  of  basalt  or  basaltin. 

Hardness  marmoric.  Fracture  commonJy 
even.     Fragments  blunt  and  amorphous. 

Weight  sometimes  siderose,  generally  granU 
lose. 

Lustre  glimmering.     Opake. 

Colour  grey  or  greenish. 

As  the  Italian  termination  ino  designates  dt< 
minutives  and  substances  of  a  finer  nature,  so 
that  in  one  is  employed  to  discriminate  those  of 
a  coarse  appearance  or  large  grain.  Hence  the 
name  basalton  is  adopted  for  another  branch  of 
the  basaltic  family,  that  called  grunsteim  by  the 
Germans,  an  appellation  alike  vague  and  bar-r 
barous,  as  are  most  of  those  terms  derived  from 
the  vulgar  miners.  The  most  important  and 
beautiful  of  the  grunsteins,  a  mixture  of  crystal- 
lised siderite  with  felspar,  has  been  already  de» 
scribed  after  siderite.  By  basalton  are  under-- 
stood  the  other  kinds  of  grunstein,  except  the 
porphyries;  being  a  mixture  of  coarse  basalt* 
without  the  splendour  or  cohesion  of  that  sub- 
stance, with  either  felspar  or  quartz.    Even  that 
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with  a  finer  grain  must  still  be  regarded  a? 
coarse  rock,  as  it  does  not  admit  the  polish  of 
basalt  or  basaltin.  The  common  whin-stones 
of  the  north  of  England  and  of  Scotland  belong 
to  this  class.  It  is  unnecessary  to  indicate  many 
examples  of  so  common  a  substance,  which  \% 
chiefly  interesting  from  its  intimate  connexion 
with  basalt  and  basaltin,  often  passing  either 
into  the  one  or  the  other  of  these  substances. 

Werner  has  considered  grunstein  as  either 
primitive  or  stratiform.    The  former  has  been 
here  described  under  the  venerable  name  of 
Wallerite;  the  latter,  which  commonly  covers 
the  beds  of  basalt,  is  that  about  to  be  mentioned. 
It  would  appear  tliat'he  has  since  added  a  trans- 
itive grunstein,  distinguished  by  veins  or  grains 
of  quart^i  in  Voigtiaud  called  kberftlU^  or  li- 
ver rock,  being  coloured  with  a  reddish  brown 
oxyd  of  iron.     This  transitive  grunstein  occurs 
in  the  Hartz,  in  Bohemia;  and,  according  to 
Mr.  Jameson,  in  the  upper  part  of  Dumfries- 
shire.    The  Wernerians  regard  grunstein  as  a 
more  chemical  solution  than  basalt,  though  it 
commonly  rest  upon  the  latter;  while  in  general 
the  more  chemical  dissolutions  are  the  lowest: 
a  circumstance  which  they  endeavour  to  ex- 
plain by  supposing  the  superincumbent  waters 
ipore  agitated  at  one  period  than  at  another, 
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STEUCTDRB    I.       COMPACT    BASALTON. 

Compact  basalton,  from  some  of  the  interi< 
pillars  of  Stonehenge. 

Basalton>  or  whin,  from  Salisbury  Crags, 
Edinburgh. 

The  same,  from  the  Malvern  hills. 

Basalton  is  common  in  the  pavement  of  London 


sbte. 
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STRtJCTURE   II.      SLATY    BASALTON. 

This  is  the  green-stone  slate  of  the  Germai 
being  composed  of  siderite  and  compact  felspj 
or  felsite,  which  is  sometimes  more  abundant  thi 
tlie  former.  It  is  said  to  form  mountains 
Sweden^  and  abounds  near  the  mines  of  Adelfoi 
being  often  metalliferous.  If  tlie  felsite  generally 
exceed  in  quantity,  it  ought  to  be  classed  under 
that  rock. 

The  porphyry  slate,  or  clink-stone  porphyry, 
AVerner,  basaltc  en  table  of  tlie  French,  seems  an 
intimate  mixture  of  iron  and  felsite,  and  is  often 
found  in  basaltic  countries.  It  has  been  analysed 
by  Klaproth,  who  found  eight  parts  of  soda  in 
hundred.  How  it  came  to  be  classed  among 
basaltic  family  can  scarcely  be  imagined,  ex< 
from  its  local  situation,  a  circumstance  too  pi 
ponderant  with  Werner;  it  being  as  often  foui 
in  the  vicinity  of  basal  tin^  03  lava  witli  a  base 
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felsite  is  in  that  of  lava  wit})  a  base  of  siderite.  It 
is  surprising  that  the  French  mineralogists  have 
not  adduced  this  circumstance  in  favour  of  the 
volcanic  origin  of  basaltin.  Clink-stone  however 
has  no  sort  of  relation  to  the  family  of  basalts,  as 
the  chemical  analysis  infallibly  demonstrates  ;  for 
it  only  contains  3  in  the  100  of  iron,  while  all  the 
other  modes  present  more  than  20.  It  is  there- 
fore here  classed  under  Felsite,  with  which  the 
analysis  strictly  corresponds,  except  that  there  is 
double  tlie  quantity  of  iron,  which  imparts  the 
black  colour. 
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This  rock  belongs  to  the  division  here  called 
IniriUs^  as  consisting  of  crystals  or  grains  im- 
bedded in  a  base  or  paste,  in  contradistinction 
to  Granites  formed  by  simple  coherence,  and  to 
Glutenites,  (both  also  derived  from  the  Latin),  in 
which  the  particles  are  cemented  together  by 
the  same  or  by  a  different  substance,  scarcely 
.Ttsibie^  or  at  least  not  so  abundant  as  in  the 
latrites*.     This  last  denomination,  besides  in* 
taotly  recalling  to  memory  the  nature  of  the 
lock,  would  prevent  the  misapplication  of  the 

^  Utikc  manner  ihr  Cjbmdulitcs  of  Sauistirr  are  thoM  ftono 
*^*dk  ndflde  fluids  or  kcrncU. 


Nnme. 


^ym^ 
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classical  term  porphyry  to  many  substance9> 
which  have  only  a  very  fainl  and  distant  resem- 
blance. 

The  term  porphyry  is  therefore  here  restrict- 
ed to  its  proper  and  peculiar  sense  of  a  base 
sprinkled  with  crystals  of  felspar.  The  word  in 
the  Greek  implies  a  purple,  or  rather  red  stone ; 
and  in  severe  classical  precision  ought  to  be 
confined  to  that  colour,  common  among  the 
monuments  of  antiquity  :  but  as  denominations 
derived  from  colour,  the  worst  of  all  distinctions, 
have  been  forced  to  be  extended,  the  black,  the 
grey,  the  bluish,  and  even  the  green,  having 
the  same  base  of  trap  or  basaltin,  must  be  in- 
cluded. But  the  base  being  the  sole  ground  of 
the  present  classification,  all  the  other  kinds  are 
considered  as  Intrites,  and  reserved  for  separate 
descriptions. 

It  was  long  imagined  that  the  base  or  ground 
of  porphyry  consisted  of  jasper ;  but  this  suppo- 
sition has  been  finally  rejected,  and  it  has  been 
found  to  be  trap,  from  its  fusibility  and  other 
chemical  properties,  and  likewise  from  its  exter- 
nal attributes.  Like  basaltin,  it  presents  crys- 
tals of  siderite,  grains  of  quartz,  and  sometimes 
glandules  of  chalcedony  and  of  steatite,  which 
last  perhaps  forms  the  green  matter  in  Swedish 
porphyry.    The  crystals  of  felspar  are  generally 
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tangiilar,  but  sometunes  oral  or  otbervnae 
^guIa^.     When  they  are  scarcely  fisiUe 
le  naked  eye,  tiie  substance  is  here  called 
^hyrin;  and  when  they  exceed  an  inch  in 
the  term  porphyron  may  be  applied. 

Genuine  porphyry  abounds  in  many  parts  of 
the  world,  and  often  forms  entire  mountains. 
Like  siderite  it  has  been  found  to  alternate  with 
gneiss,  anu  it  occurs  in  a  columnar  form.  Among 
the  defects  of  oroJogy,  and  eren  of  the  Wer» 
nerian  theory  of  formations,  may  be  chiefly  par- 
ticularised the  classification  of  the  porphyries, 
vaguely  so  called,  which  are  arranged  under  one 
head,  whether  the  base  be  keralite,  fekite,  pitch- 
stone,  or  even  serpentine,  or  indurated  clay; 
while  felspar,  like  mica,  may  be  occasionally 
found  in  most  rocks,  and  tKSse  pretended  por- 
phyries ought  all  to  be  referred  to  their  several 
bases.  The  name  has  even  been  extended  to 
rocks  with  calcareous  or  other  crystals:  and  as 
strict  definitions  form  the  first  foundation  of  every 
science,  no  argument  can  more  clearly  evince 
the  necessity  of  new  and  abundant  denomina- 
ions  of  rocks,  than  this  confusion  of  substances 
fa  nature  wholly  remote;  and  so  frequent  and 
important,  that  no  geological  work  can  be  pro- 
perly understood,  except  the  author  use  much 
circumlocution.     For  to  extend  the  term  por* 
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phyiy  to  every  substance  in  which  small  crystals 
are  imbedded,  is  as  absurd  as^  it  would  be  to  con- 
found granular  limestone  with  granular  quartz ; 
or  any  other  remote  substances  merely  of  sirailai 
structure,  or  even  aspect. 


(rraiiCTURE  i 


PORPHYRV  WITH    LARGE   CRYSTALS 
OP   FELSPAR. 


Aspect  /.  Red  Porphyiy.  T\\\s  kind  is  fre-" 
qiicnt  in  ancient  monuments.  The  crystals  are 
seldom  so  regular  as  those  of  the  next  structure. 
It  is  sometimes  interspersed  with  globules  of  a 
finer  porphyry,  or  even  of  porphyrin. 

Porphyry,  from  Egypt,  or  the  ruins  of  Rome 

The  same,  from  the  Grampian  Mountains  in 
Icotland.     It  chiefly  occurs  in  Glenco*, 

The  same,  from  Corsica. 


% 
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Aspect  2.     BUick.     A  fine  column  of  tliis  kind 
is  in  the  churdi  of  St  Prassede,  at  Rome 


beafl 


Aspect  3.  Grcau  This  has  sometimes 
called  verd-antique,  but  tlie  proper  verd -antique 
is  a  mixture  of  serpentine  and  white  marble.  The 
green  porphyry  has  ulso  been  erroneously  suppos^ 


*  Which  amst  not  be  confoundwl  with  Glen  Cro,  not 
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one  of  the  Ophites,   or  soake-fitODes   of 


'liny. 


Saussurc,  and  innumerable  others,  misled  me     opidtr. 
icerning  the  Ophites  of  Pliny.  The  passages  are: 
P7'^tioii3simi  quadavi  [marmora]  generis^  sktU 
Lacedanwmum  tinde^  cunctisque  hilariiu.     Sic  ti 
jtugusUum,  ac  ddtide  Tiberianuin,  in  JEgypto^ 

I  Augiisti  ac  Tiberii  primum  principaiu  repcrta. 
Diffcrcniiaque  eorum  est  ab  Ophite,  cum  sit  illud 
serpentium  mtrculis  simiky  unde  et  rwmcn  accepit; 

I  quod  hitc  maciilas  diverso  modo  coUigunt ;  Augus* 
itum  Uttdatim  crispum  in  vertices;  Yibcrianum 
$parsa,  non  cortcoluta^  canitie,  Nequc  cs  Ophite 
colunuue  nisi  partcc  admodum  itweniimtur.  Duo 
^jus  genera^   mollc  candidum,   nigricam  durum. 

in      xxxvi.  7-  edit.  Brotier,  Paris  1779,  12rao. 

B  Again,  c.  £2^  speaking  of  stones  used  for 
niakint;  mortars.  Potiorevi  ex  atabastritc  yEgyptio^ 

^^  vel  ex  Ophite  albo.     Est  enim  hoc  genus  Ophitis^ 

^  ex  quo  vasa  etiam  et  cados  faciunt. 

I  These  passages  may  be  thus  interpreted ; 

^^      '*  Some  marbles  are  of  a  very  precious  kind,  as 

^B  the  gi*een  of  I^acedemon,  which  is  also  more  cheer- 

^B  ful  than  any  of  the  otiiers.    So  also  the  Augustean, 

^■and  aftervvards  the  Tiberian,  tirst  discovered  in 

^m  EgN'pt  during  the  reigns  of  Augustus  and  Tiberius. 

P  The  differeucc  between  these  marbles  and  ophite 
consists  in  this,  that  the  latter  resembles  the  spots 
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of  serpents,  whence  its  name  is  derived ;  wl 
the  marbles  display  their  spots  in  a  different  man- 
ner, the  Augustean  being  crisped  into  wavy  tops, 
while  in  tlie  Tiberian  the  white  is  scattered,  not 
convolved.  Nor  can  any  columns  be  formed  of 
opiiite,  except  of  a  very  small  size.  There  aid^ri 
two  kinds  of  it,  the  white  being  soft,  tlie  blackisl^^ 
or  gi'cy  hard/'  He  then  proceeds  to  state  that 
both  were  used  to  appease  head-achs,  and  against 
the  wounds  of  serpents ;  particularly  a  kind  of 
opliite  named  Tcphria,  because  it  was  of  the 
lour  of  ashes ;  and  also  called  Mcmphites,  froi 
the  place  where  it  was  found,  being  of  a  gemmot 
or  sparkhng  appearance. 

The  other  passage  implies  that  "  good  mortars 
may  be  made  of  Egyptian  alabastrite,  or  of  white 
opliite^  for  this  is  a  kind  of  ophite  of  which  they 
make  even  vases  and  larger  vessels." 

Lucan  also  has, 

Qtmm  pan-u  ttnctus  maculis  Thebaniu  ophites. 
"  Like  Tlicban  ophites  tluged  with  small  spots." 

Pliny  is  not  very  accurate,  and  it  is  more  pro- 
bable that  the  ophite  came  fi*om  Thebes  in  Upper 
Egypt,  tlian  from  Memphis.  It  must  however 
have  been  wholly  remote  from  green  porphyry, 
being  probably  the  Thebaic  stone,  mentioned  by 
Theoplirastus,  of  a  dark  colour  sprinkled  with 
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Ifoldcn  drops ;  that  is,  as  AVad  explains,  a  dark' 
oUite  interspersed  with  golden  mica*.     The  white 
was  probably  u  spotted  marble  or  alabaster,  toi 
the  ancients  arranged  stones  by  faintTesemblances;.^ 
but  white  oUite^  or  rather  massive  steatite,  is  not* 
unknown  in  Saxony  and  other  countries. 

Green  porphyry  occurs  in  large  blocks  near 
Ostia,  which,  as  Ferber  observes,  was  the  old  har- 
bour where  the  Egyptian  ships  unloaded  f:  but 
all  the  other  ships  bound  for  Rome  also  arrived 
there;  nor  do  I  find  any  mention  of  green  por- 
phyry in  the  memoir  concerning  Egj'ptian  geo- 
logy, which  M.  Roziere  presented  to  me.  This 
porphyry  contains  crystals  of  siderite,  and  fre- 
quently spots  of  chalcedony.  Ferber  observed 
the  following  varieties ; 

Dark  green,  with  fair  green  spots ;  common. 

Dark  groen,  with  white  spots. 

Dark  green,  with  black  spots. 

•  Fossil.  JE^Tpt.  p.  t7.  This  subject  will  be  further  illustrated 
in  trcAiing  of  the  Magncflinn  Rocks,  and  of  the  ancient  rDarbl»i« 
where  it  will  be  seen  that  the  green  porphyry  was  unkoown  till  tfie 
latter  times  of  the  Roman  empire.  In  describing  thi«  9ub»tAncc, 
Da  Costa,  p.  288,  justly  obscnes,  that  there  are  no  Grecian  wt 
Roman  relics  nf  ii ;  and  he  concludes  thai  very  little  was  found  evea 
in  EgrP^  ^^  '^  '*°'^  ^^^  known  that  it  is  not  an  Egyptian  pro- 
duct  j  but  vast  masses  remain  near  the  port  of  Osii^r  where  it  waa 
probably  left  on  tlie  irriiptious  of  the  barbarians  in  the  fifth  ceatmj, 
when  the  arts  were  inierrupied  and  abandoned. 

t  Travels  in  Italy.  £25. 
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air  green,  or  yellowish  green,  witli  black  spots. 

He  also  mentions  a  dark  green  porphyry,  of 
which  the  trap  base  sometimes  passes  into  crystals 
of  sideritc ;  while  the  large  white  crystals  of  fel- 
spar are  so  numerous,  that  it  might  bo  called  a 
white  porphyry. 

It  is  believed  that  green  porphyry  of  this  struc- 
ture is  found  in  Ireland,  and  in  Cumberland,  and 
also  in  Norway. 

The  ancient  was  probably  found  in  Thessaly, 
as  will  appear  in  discussing,  under  one  pomt  of 
view,  the  Ancient  Marbles  in  Domain  V. 

Stiussure  mentions  the  following : 

A  porphyry  with  a  base  of  greenish  grey  felsitc, 
with  very  small  crystals  of  felspar,  and  some  glo- 
bules of  lime ;  the  presence  of  the  latter  in  so 
hard  a  rock  being  regarded  as  singular.  ^  1578. 

A  singular  porphyry  of  a  chocolate  colour,  with 
crystals  of  blue  felspar.  §  1448. 

Not  far  from  Frejus  is  a  mountain  of  red  por- 
phyry, with  some  grains  of  quartz.  §  14,53. 

At  Esterelle,  between  Nice  and  Frejus,  are 
rocks  of  porphyry,  the  base  being  of  the  colour  of 
wine  lees,  §  1456. 

He  also  gives  the  following  account  of  the  por- 
phyries which  lie  observed  in  pebbles,  in  the  bed 
of  the  river  Durance,  which  has  been  Ions  celc- 
brated  for  its  vaiiolites. 
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1539-  B.  *'  ^r(r«  porphyry.   The  cetoent  of 

porphyry  approaches  likewise  to  diat  of  tbe 

ite*;  its  colour  is  however  kai  beautiful:  it 

a  grecD  which  verges  to  the  deep  grey :  it  iiie- 
wise  assumes  a  surface  less  anifonn  and  less  soft 
to  the  touch.  In  other  respects  its  fracture  and 
hardness  are  the  same,  but  it  is  a  Uttie  more  re- 
fractory, and  the  glass  it  yields  is  leas  hard  and 
opake.  The  small  fragments  of  this  glass  art 
however  attracted  by  the  magnet 

"  The  crystals  of  felspar  which  this  porphyry 
contains  are,  as  in  ttie  ophite,  lengthened  obliqut 
angled  prisms,  of  a  white  inclining  a  little  to  green; 

an  unctuous  and  milky  lustre ;  their  fracture  is 
snore  compact,  and  presents  thicker  lamina  than 
common  felspar. 

1539.  C.  '^  Red  porphyry.  The  cement  of  this 
porphyry  is  of  what  I  call  primitive  petrosiUx, 
In  the  rolled  pebbles  its  surface  is  pretty  uniform, 
almost  soft  to  the  touch.  It  breaks  into  irregular 
fragments  in  sharpish  angles^  almost  opake  oa 
their  edges.  Its  fracture  is  scaly  with  very  thin 
scales,  which,  viewed  by  a  microscope,  appear 
aenu-transparent  and  whitish,  whilst  the  base  h 
of  a  pretty  deep  wine  red. 


*  By  ophite,  San^sutr,  like  many  othen,  erroncoiuly  undeivianA 
Ike  giccn  poipbrry. 
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This  cement  is  more  than  seni'i-hard»  it  easily 
gives  sparks  under  steel,  and  may  nevertheless  be 
scratched  by  a  knife,  the  streak  being  of  a  roseA 
colour.  It  oielts  with  difficulty  under  the  blow- 
pipe into  a  semi-transparent  glass,  grey  and  full 
of  bubbles,  mixed  with  some  brown  dots,  which 
are  atti'actable  by  the  magnet. 

"  The  grains  are  of  felspar,  white,  yellowish, 
rarely  crystallised  with  regularity,  and  of  the  unc- 
tuous nature  of  the  preceding. 

1539-  D.  ^^  Black  porphyi^tf.  The  paste  of  thi 
is  of  a  fmc  deep  black,  approaching  a  little  t 
blue :  its  exterior  surface  is  pretty  uniform,  and 
almost  soft  to  the  touch.  Its  fracture  delicately 
scaly,  as  that  of  the  preceding ;  but  its  hardness 
rather  less,  although  it  yields  some  sparks.  It  is 
still  morercfractory ;  the  flame  of  the  blow-pipe  only 
whitens  and  blunts  it  a  little  on  the  thinnest  edges. 

"The  grains,  of  a  greenish  white,  have  no  regu- 
larity ;  tliey  are  cemented  in  the  black  base  of  thft 
stone,  ID  all  sorts  of  forms.  Their  fracture  is 
most  frequently  scaly:  there  are  however  to  be 
seen  some  marks  of  the  laminar  texture  of  tho 
felspar,  and  it  is  also,  as  in  the  others,  of  the  unc-<i 
tuuus  kind. 

1539.  E-  "  BrOitn  porphyry.  Its  cement  b 
brown,  rough,  and  of  an  earthy  aspect ;  it  is  how- 
ever pretty  hard.    The  grains,  seldom  regular,  SM 
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an  unctuous  felspar,  a  little  compact,  and  of  a 
greenish  tint*. 

1539.  F.  *'  Grey  porpkjpy  with  a  cement  of 
petrosilex,  of  a  greenish  grey,  enclosing  a  ntraibcr 
of  crystals  of  unctuous  felspar  of  the  same  cokmr, 
ough  a  little  whiter,  some  pyrites,  and  some 
black  ferruginous  spots. 

.  1539-  G.  *'  Schistose  porphyry  with  a  blackish 
cement  the  colour  of  iron,  n-ith  a  scaly  and  bril- 
liant fracture,  hard,  containing  crystals  of  dry 
white  felspar,  opake,  which  bubbles  and  readily 
melts  under  the  blow-pipe,  and  other  crystals  of 
hornblende,  pretty  hard,  of  a  blackish  green." 

Add  porpb>,Ty  with   black   cbalcedooy,  from 
Chemnitz,  in  Saxony.     (Linn,  h  Gmelin^  20R) 


Aspect  4,  Blue.  Dark  indigo  blue  porphyry, 
with  crystals  of  yellowish  felspar,  from  the  isle  of 
Rasay,  Scotland. 

See  Mr.  Jameson's  Mineralogy  of  tJjc  Scotish 
Isles,  ii.  117.  He  says  the  base  is  betwixt  day 
and  homstone,  so  it  is  only  placed  here  to  excite 
further  enquiry  concerning  so  beautiful  and  un- 
common a  rock. 


*  Vcrd  d'eeQlct.    The  French  of  Smtm  and  German  joUhb  ii 

«(lcD  peculiar. 
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STRCCTCaB  n.      W!Tn   SMALLBR   cnVSTALS. 

Aspect  1,     Red.     Of  Egjpt,  the  felspar  bei 
frequently  in  white  or  in  flesh-coloured  prisms*. 

The  same,  with  white  only,  the  porphyry  of 
Pliny.  It  is  sometimes  interspersed  with  masses 
of  a  lighter  or  darker  colour. 

The  same,  from  Corsica,  from  Lesterelle  in 
Provence,  Scotland,  &c» 

The  same,  with  crystals  of  siderite. 


i 


Aspect  2.  Brawiu  Of  this  Ferber  mentioni 
two  varieties;  the  liver  brown  with  light  green 
spots,  and  the  dark  brown  with  spots  half  black 
and  half  green;  perhaps  he  means  crystals  of 
black  siderite  and  green  felspar.  ^H 

Dark  brown  porphyry,  speckled  with  numerous^ 
small  crystals  of  felspar,  and  otliers  of  siderite 
and  quartz,  with  reddish  and  green  nodules,  from 
Sweden,  where  it  is  manufactured  and  takes  a 
high  polish. 


edfl 
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Aspect  5.    Black.    Entirely  resembling  the  r 
except  in  colour.     Of  this  there  are  two  largi? 
columns  in  a  church  near  tlie  gate  of  SU  Paul,  at 
Rome, 


•  W«l.  w, 


Hoos  ri*    rowtBiw- 


t  4.    Green.    Resembling  the  red. 

The  same,  with  crystals  of  siderile. 

From  Fcrber  s  description  it  would  seem  that 
the  febpar  is  wanting,  in  whicli  case  it  is  a  trap 
or  basaitio. 

The  same,  with  small  crystals  of  feUpar  in 
white  spots,  commonly  irregular,  and  tuisled  like 
worms ;  the  Porjido  verde Jioriio* . 

The  red  also  occurs  in  Egyptian  roonuments,  as 
well  as  the  bliickf^  Green  porphyry  is  also  found 
in  Corsica  and  Nonvay. 


MOD?:  VI.    PORPHYRIN. 

This  nanie  has  been  adopted  for  porphy* 
:ic  substances,  in  which  the  crystals  of  fel* 
spar  are  so  small  as  almost  to  escape  the  eye* 
or  not  be  discoverable  without  a  lens.  But 
somewhat  of  the  regularity  of  true  porphyry 
must  be  observable,  otherwise  the  substance 
must  be  considered  merely  as  a  mingled  basaltin* 
Qn  the  other  hand,  the  mixture  of  a  few  grains 
9f  quartz  may  be  admitted  in  a  porphyria ;  but 


^'  One  kind  to  called  U  oot  a  porphyry,  but  a  waved  nuxtarc  of 
ndcrite  and  febpar,  as  if  daubed  wjih  a  bnuh.  Sec  Aoonialcna 
Bocks. 

t  Wid,  «,  13. 


Swedish 
porphyry. 


if  the  base  assume  the  granitic  formy  it  must  bi 
regarded  as  n  granitic  porphyry. 

The  Swedish  porphyry,  already  mentioned, 
approaches  nearer  to  a  porphyrin;  specimens 
of  which  are  common  in  most  porphyritic  re- 
gions, forming  the  passage  from  basaltin  to  por- 
phyry. 


^  MODE  VII.    PORPHYRON. 

When  the  crystals  of  felspar  exceed  an  incl 
in  length,  and  are  distant  from  each  other,  ci] 
cumstances  which  occur  in  the  large  scale 
nature,   the  rock  may   be  termed  Porphyronl 
The  utility  of  these  divisions  will  be  more  fully 
understoodj  as  the  science  becomes  more  and 
more  studied. 


MODE  Vin.    PORPHYROID. 


This  denomination  includes  such  substance^ 
as  approach  the  porphyritic  structure.  In  • 
strict  derivation  of  the  term  poi'phyry,  as  al- 
rea<ly  explained,  the  black  and  green  kinds 
could  only  be  termed  porphyroids;  but  as  this 
severity  would  too  much  violate  common  usag^ 
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leterm  porphyroid,  as  admitted  into  the  cide^ 
lus  division,  must  be  restricted  to  such  rocks  as 

hnve  a  base  of  siderite»  basalt,  or  basaltio,  pre-. 

seating  an  appeamnce  of  porphyry.  Some  of 
^^e  j^imitive  grunsteins  of  Wenier  bil  oodflr 
^^13  distribution*     When  the  base  is  flideroQS> 

but  the  square  cr}*stals  are  barytic  or  calcareoas, 
^,&c.  this  denomination  may  also  be  adopted*. 
^■The  mixtures  called  granitic  porphyroids,  Jca 
^Bre  to  be  arranged  under  their  proper  domainfc 


MODE  IX.    AMYGDAUTE. 


Where  the  distinctive  characters  of  a  si^ 

knee  vary  rnacb,  they  are  omitted^  to  avoid 

1  necessary  prolixity,  especially  as  they  may 

found  in  the  common  books  of  mineralogy; 

rocks  should  be  stiniied  in  themselves,  as 

rell  as  in  books>  for  the  only  use  of  any  cUmk 

fication  is  to  assist  the  memory. 

This  substance,  the  mandtUiem^  or  almond- 
>ne  of  the  Germans,  has  a  base  of  coarse  trap 
basaltoD,  in  general  Mack  or  brown,  inter- 
^*persed  with  nodules  or  kernels  of  chalcedony, 
^Bgate,  calcareous  spar,  zeolite,  and  green  mag* 


h 


•  The  g^ten  aAmit,  with  CT7«tek  of 
J.  |39,  440.)  Biay  bdotic  10  ihu  dinaa*. 


lyw,  (S«» 


U      SIOtRODS. 


Fomutions. 


nesite.  or  magnesian  earth  mingled  with  i 
The  agates  ailoal  valuable  materials  for  mana- 
facturers;  aod  the  rock  abounds  in  many  coun- 
triesy  as  at  Oberstein  on  the  Rhine,  Kinuoul  and 
other  places  on  the  river  Tay,  in  Scotland, 
whence  the  English  lapidaries  hare  called  the 
latter  agates  Scotch  pcbblesf*  In  the  north  of 
Italy  the  same  rock  presents  chalcedonies,  which 
are  sometimes  enhydrous,  or  contain  a  drop  of_ 
water.  In  the  Faroe  isles  the  chalcedony  coi 
monly  assumes  the  stalactitic  form ;  and, 
Landt  observes  |,  it  has  been  found  modcllinj 
itself  on  straw  or  moes>  whence  it  clearly  appc; 
to  have  been  deposited  by  water;  either  heat< 
by  its  own  caloric  (for  if  water  contained  no 
principle  of  heat  it  would  become  ice),  or  by 
subterraneous  fires,  as  the  fountain  of  Geyser  in 
Iceland  deposits  silicious  concretions. 

"Werner  considers  Amygdalite  as  of  two  form- 
ations ;  the  Transitive,  the  base  of  which  he  calls 
wacken,  an  argillaceous  rock,  sometimes  inclin- 
ing to  basaltin,  which  it  generally  accompanies, 
and  sometimes  to  iron-stone,  a  mixture  of  iron 


•  This  may  also  be  called  a  bolt,  a  shorter  word  than  lithomari 
andesprcBsire  of  the  uidq  •ubatance,  at  ippean  from  the  aD&lyiO. 

f  This  name  seems  also  a  distinction  from  the  English  pcbblei 
in  pudding-»U)QCt  &c.  some  of  which  areas  beautiful  as  agates: 

X  p.  146. 
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r«yr>  which  is  also  the  chief  repoalory  of 
prehnite.  The  olher  formation  belong*  to  tiis 
Fioetz,  horizontal,  or  stratiibnn  rockfl)  and  be 
m\so  describes  the  base  of  thts  as  being  wacken, 
or  rather  decomposed  grunstein,  which,  accord- 
ing to  his  theory,  generally  lies  under  basaltin 
and  above  clay.  But  Mr,  Jameson,  to  whom 
we  are  greatly  indebted  for  an  exposition  of  the 
Wernerian  system,  omits  amygdalite  in  his  de- 
scription of  wacken ;  and  Brochaot  regards  the 
baseof  amygdalite  as  a  decomposed  siderite  or 
grunstein,  and  it  certainly  beionga  to  this  do* 
main.  It  is  bdtered  that  oiiTine,  though  fre- 
quent in  basaltin,  has  never  been  observed  in 
amygdalite,  in  which  the  silicioos  parts  assume 
a  different  form. 

Some  French  mineralogists  hare  supposed 
amygdalite  to  be  of  volcanic  origin ;  but  Patrtn» 
though  an  ardent  volcanist,  has  rejected  this 
idea,  and  arranges  it  after  porphyry,  as  be  ob* 
serves  that  the  base  is  sometimes  siderite^  some* 
times  trap.  The  cavities  are  also  hirger  than 
any  found  in  lara;  and  though  agates  ht  so 
named  from  the  river  Achates  in  Sicily  (in  the 
south  of  that  country,  and  at  a  great  distance 
from  Etna),  it  appears  not  that  agates  have  ever 
been  observed  in  any  volcanic  region, 

Amygdalite,  like  basalt,  often  contains  no* 


Ortsta. 


DOMAIN    I.      81DBROU5. 


dules  of  common  stealiie,  and  small  crystals  ol 
siderite.  As  it  only  takes  a  very  coarse  polish^ 
the  base  is  properly  a  basalton. 


STRtrCTURB    r.      AMYGDAUTB  WtTH    AGATES. 

From  Obersteia  on  the  Rhine. 

The  same,  with  cubic  zeolite. 

The  same,  M*ith  veins  of  glassy  clialcedony, 
companied  with  a  band  of  the  colouring  matt 
which  would  form  agate. 

Brown  amygdalite,  from  the  same. 

Amygdalites  with  chalcedony,' zeolite,  &c.  fr 
the  Isle  of  Skey. 

Faujas  has  given  a  good  list  of  the  products 
KianouL  Kinnoul,  but  ridiculously  caJls  them  lavas.  He 
mentions  black  basaltin  joined  to  basalton,  the 
latter  presenting  small  crystals  of  felspar,  so  as  to 
assume  a  porphyritic  appearance.  The  same  com- 
pact basaltiuj  in  columns.  Green  basalt,  very 
firm  and  sonorous.  Basalt  with  crystals  of  fel- 
spar, and  attracting  the  magnet,  A  square  pri: 
of  the  same,  with  a  carnelian  on  one  of  the  sid 
The  same,  with  globules  of  green  earth,  agate, 
calcareous  spar,  &c. 
MocA.  Beautiful   agates,   or  vhat  are   called   moca- 

stoncs,  also  occur  in  a  rivulet  called  May,  which 
falls  into  the  Em  near  tlie  house  of  Condie,  \j\ 


I      dc 
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rtlisbire.      Moca-stones  are  also  said  to  141 
found  on  the  banks  of  the  Tweedy  being 
dony  mingled  with  green  earth,  bitumen,  &c. 

e  form  of  moss,  and  other  appearances. 

ceive  their  name  from  Moca,  in  Arabia;  that  is^ 
like  manv  other  substances,  not  from  their  nati>'e 
site,  but  from  the  mart  where  they  were  soli 
being  brought  to  Moca  from  Cambaya  in  Hi 
dostan,  M^hich  also  transmits  beautiful  carnelians 
and  chalcedonies*.  There  are  probably  rocks  of 
amygdalite  in  that  vicinity.  It  would  appear 
however  that  this  rock  is  among  the  rarest  pro- 
ducts of  nature,  having  seemingly  been  obser\ed 
only  in  the  four  countries  above  mentioned ;  Hin- 
i;^ostan,  Sicily,  Scotland^  and  the  neighbourhood 

Oberstein. 


;aCTUIlB    IT.       AMTGDA1,]TB   WFTH    CALCAftKOUB    SPAR. 

^  Of  tliis  the  toad-stone  of  Derbyshire  affords  ToU^tomu 
weli-kTiown  example.     Patrin  mentions  another 


II  U  uid  that  ihe  line  cornelian  is  prrxluretl  liy  art  from  no- 
dules of  a  kind  o(  chalcetiooic  flint,  which  iirc  left  iu  tlie  hcftl  of 
borfc-dung  for  many  months.  One  of  these  fliou  I  tecrivcd  from 
my  higlily-respectcd  friend  Mr.  Fergitionr  whose  noble  collection  ot 
minenii  Is  known  to  all  Europe.  But,  in  the  onentAl  phnae,  his 
love  of  science,  and  generous  spirit,  surpass  all  the  genu  in  hi* 
cnbiMt. 


DOUAIV    I*       SIDRBOUS. 


VarioHre  or 
I>nic. 


from  Strelka,  in  Siberia,  with  crystals  of  felspar 
and  globules  of  steatite,  in  a  base  of  liver-coloured 
trap.  The  variolite  of  tlie  Drac,  a  torrent  ^hich 
throws  itself  into  the  Isere  beneath  Grenoble,  also 
belongs  to  this  division.  The  base,  according  to 
Patrin,  is  of  trap,  mingled  with  clay,  or  what  tJie 
German  mineralogists  would  call  a  wacken,  being 
of  a  grey  or  violet  colour,  with  spangles  of  felspar 
and  globules  of  calcareous  spar ;  sometimes  also 
with  globules  of  green  steatite.  In  like  manner  the 
toad-stone  of  Derbyshire  is  occasionally,  though 
rarely,  of  a  light  brown  colour,  witli  green  spota. 
Saussure  regards  the  variolites  as  primitive  rocks; 
but  Werner  only  classes  them  as  either  transidvo 
or  stratiform. 

Black  amygdalite,  or  toad-stone,  from  Derbj 
shire. 

The  same,  with  veins  or  nodules  of  red  jasper. 

Dark  brown  toad-stone,  from  the  same. 

light  brown,  or  fawn-coloured  toad-stone,  with 
green  globules,  irom  the  same.  ^H 

Variolite  of  the  Drac,  the  Hartz,  &c.  '  ^^ 

The  calcareous  spar  sometimes  decompos 
ai>d  leaves  a  false  appearance  of  lava« 


iioeft  X.    uo»*«foaB. 
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rrvLVcrviiM  iti.    amygdalitr  with  opex  porhs. 

ThU  substance  abounds  in  the  high  upland  of 
Mexico,  wliere  it  Ib  of  a  reddish  colour,  and  is  ihe 
tetzontii  oaed  in  building.  As  tliat  region  abounds 
with  volcanoes,  it  is  probably  a  lavuu 


MODE  X.    IRON-STONE. 

Texture,  compact,  granular  or  earthy*  some-  Ouuvcicn. 
times  undulated.  On  the  suriace  of  English 
hills  composed  of  this  substance,  it  often  pre- 
sents a  singular  ornamented  appearance,  as  if 
derived  from  pinnee,  or  some  other  long  py* 
ramidal  shelf,  with  transverse  bars;  and  is  some* 
times  covered  with  yellow  rust  from  the  decom- 
position of  the  iron. 

Hardness,  basaltic.     Fragments,  amorphous, 
rather  sharp. 

Weight,  siderose. 

Lustre,  dull,  opake. 

This  substance  forms  many  small  chains  of      sita^ 
hills  in  England,  as  in  Surry,  &c*  and  in  other 
countries,  yet  has  scarcely  been  identified  in 
books  of  mineralogy.     Ferber,  in  his  orycto- 
graphy  of  Derbyshire,   mentions  iron-stone  as 


BOMAiN  I.     sioenova. 

composed  of  a  bluish  heavy  clay,  with  an  a] 
pcarance  of  containing  much  iron ;  he  also  men- 
tions a  brown  kind,  found  in  the  coal-mines  of 
Stansby.  This  rock  contains  from  20  to  40  of 
irouj  and  when  ricli  in  tliat  metal  is  worked  as 
an  ore ;  being  a  Gemehwr  Thotwisenstein  of  Wer- 
ner, which  contains  about  40  parts  of  iron  in  the 
100.  But  none  are  here  intended  to  be  included 
which  exceed  20  or  2.5.  It  is  supposed  gene- 
rally to  indicate  coal;  and  if  so,  that  mineral 
may  be  expected  in  Surry.  The  clay-stone,  or 
argillaceous  iron-ore,  has  commonly  a  brown  or 
red  appearance;  while  this  is  grey  or  black, 
and  probably  contains  no  more  iron  than  basalt 
The  name  iron-stone  is  commonly  used  in  Surry 
and  other  counties ;  but  it  probably  is  one  of 
the  vague  zclihts  of  the  North.  It  is  oi  thi^ 
gangart  of  prehnite*. 

STRUCTURE   T.        OMPACT. 

Iron-Stone,  from  Surry,  Shropshire,  &c. 
The  same,  with  prehnite,  from  Dunburton, 

•  Mountains  of  iron-slonc  exist  in  the  E*it,  if  we  credit 
Nights.  vl23ri»  of  Or.  Scon's  eHiu  18il. 


*-A       1^ 
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STRUCTURE   II.      COLUMNAR. 

Mr.  Sowerby  possesses  in  his  valuable  museum 
a  curious  example  of  this  kind,  being  quadrangular 
columns  of  iron-stone  passing  through  slate. 


h 


STRUCTURE    III.      VARIEGATHD.. 


^ 


This  Jund^  H'ith  an  appeai'ance  of  shells,  &c. 
has  been  already  mentioned. 

i  The  rock  upon  which  the  Capitol  of  Rome  was 
founded,  is  thus  described  by  Breislak.  1.  The 
colour  is  brick  red,  but  with  spots  of  a  deeper 
tinge,  and  which  are  also  of  a  larger  grain.  2.  Its 
ardness  surpasses  tliat  of  tufa,  but  is  inferior  to 

at  of  lava,  being  comparable  with  that  of  the 
freestone  used  at  Paris.  3.  If  large  pieces  be 
broken  off  with  tlie  hammer,  the  fracture  is  even 
conchoidal ;  in  small  tlie  fracture  is  unequal,  small 
grained^  but  never  rough.  4.  It  acts  on  the  mag- 
netic needle  at  the  distance  of  two  or  three  lines. 
5.  It  contains  scales  of  mica,  fragments  of  felspar, 

d  white  gloljules  of  calcareous  spar,  with  some 

gments  of  melanite.  6.  Observed  in  the  sun 
"with  a  good  lens,  tlie  whole  mass  is  found  to  be 
crystallised. 

If  tlus  rock  be  not  a  red  basalt,  it  may  pass 

VOL.  I.  H 
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into  the  Mode  of  Iron-stone,  as  appears  from  its 
action  on  the  magnet. 

The  stone  which  serves  as  a  gangart  to  the 
quartz  crystals  called  Bristol  diamond,  may  also 
be  ranked  in  this  division  ;  but  it  seems  to  be  only 
a  vein-stone  passing  through  limestone*  Variouft 
kinds  of  iron-stone,  siliceous  and  argillaceous, 
often  occur  in  mines,  but  have  not  been  found  to 
constitute  rocks. 

The  following  substance  may  also  be  added  to 
this  division. 

*'  Iron  clay. 

*'  Eisentbom, — Werner. 


"  Estemal  Characters. 

"  Its  colour  is  commonly  brownish  red,  whick 
seldom  approaches  to  blood  red,  but  more  oftea 
to  reddish  brown. 

"  Occurs  almost  always  vesicular,  sometimes' 
with  empty,  sometimes  with  filled  vesicles, 

*'  Internally  it  is  dull. 

"  Fracture  fine,  earthy,  sometimes  inclining  to 
conchoidal. 

"  Fragments  indetermbately  angular. 

"  Is  soft,  but  sometimes  passes  into  scmi-1 

"  Is  not  pai'ticularly  difficultly  frangible. 

"  Not  particularly  heavy ^^  in  a  middbng  d( 


ItOni   SI.      JABPBB. 

"  Geognostic  Sihiatifm. 

"  It  belongs  tt)  the  floetz-trap  rocks,  and  con- 
stitutes, like  wacken,  tlie  basis  of  amygdaloid. 

^^^^  "  Observations^ 

^^**  It  is  distinguished  from  wacken  by  its  colour, 
;^  and  the  greater  proportion  of  iron  which  enters 

into  its  composition. 

*'  2.  The  iron  which  it  contains  is  very  much 

oxydiscd,  wliercas  that  in  basalt  is  slightly  oxyd- 

ised."» 


MODE  XL    JASPER. 

Texture,  very  fine  grained  and  compact,  some-    Chw»ctetfc 
times  rather  earthy. 

Hardness,  crystallic,  sometimes  only  felsparic. 

racture,  conchoidal.  Fragments,  angular  sharp. 

Weight,  sometimes  siderose,  sometimes  grani- 
tose. 

Lustre,  glistening,  rising  to  shining,  bat  some- 
es  dull.     Opake;  sometimes  translucent  on 

e  edges,  but  it  then  passes  to  jaspagate. 

The  most  frequent  colour  of  jasper  is  the  red, 
nrhlch  has  been  found  to  contain  from  16  to  20 


R 


•  From  the  a(kltUon«  »o  Mr.  Jameson's  Minrralogjp  ii.  603. 
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of  iron,  and  often  attracts  the  magnet.  It  is 
surpCising  that  analyses  have  not  been  made  of 
a  substance  regarded  as  valuable. 

Basanite,  or  the  Lydian  stone,  is  by  many 
regarded  as  a  black  jasper,  seejwingly  with  rea- 
son, for  its  geognostic  relations  in  veins,  &c, 
resemble  those  of  the  other  jaspers,  and  small 
veins  of  quartz  often  traverse  both  kinds. 
WhitejMper.       The  existence  of  n^hite  jasper  has  recently 
been  granted  j   but  even  this  colour  does  not 
refuse  the  presence  of  abundant  iron,  as  may 
observed  in  the  white  ore  of  iron  called  steel  oi 
or  the  spary  iron  ore,  which  is  found  to  contain" 
from  30  to  40  of  iron,  with  more  than  20  o^^ 
manganese.  ™ 

The  black  being  admitted,  jasper  may  be  said 
to  present  all  colours,  except  blue,  which  seems 
however  to  occur  in  New  Spain,  or  at  least  a  j 
green  approaching  nearly  to  bhie.  The  sinople> 
or  red  jasper  of  Hungary,  sometimes  contains 
gold*i  and  is  said  by  Born  to  hold  18  of  iron* 
When  Mr.  Kirwan  argues  against  this,  froi^^ 
the  comparative  lightness,  he  forgets  that  many 
ochres,  and  even  ores  of  iron,  are  comparatively 
light;  nor  is  that  metal  itself  of  great  specific 


Siooplc. 


not     I 


*  The  linoplo  of  Herald>  a  green  *    llic  earth  of  Sinopc  (i 
Pliny)  was  nd. 
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gravity,  being  much   inferior  even   lo  tin 
copper- 

'*  Mountains  of  stripetl  jasper  occur  in  Siberia, 
and  "often  with  breccias,  but  without  petrifac- 
tions, per  Herman.  1  Berg.  Jour.  1791>  p.  84 
and  94;  of  red  jasper,  ibid.  88;  and  also  of 
green  jasper,  2  Gmelin.  81.  (French.)  It  oden 
forms  thick  strata  in  mountains  of  schistose  mica 
in  the  Apennines,  Ferber,  Italy,  109;  and  in 
Siberia,  2  Herm.  281.  In  Saxony  it  15  found 
alternating  with,  and  sometimes  mixed  with, 
compact  red  iron-stone,  2  Berg.  Jour.  1788. 
485. 
^B  **  In  the  south  of  France  it  occurs,  reposing 
on  granite,  and  underlaying  basalt,  3  Soulavie. 

t72.  In  the  Altaischan  Mountains  it  has  never 
been  found  in  contact  with  granite,  but  it  soroe- 
kmes  underlays  argilUte.  6  Nev.  Nord.  Beytr, 

At  Salisbury  Crags,  near  Edinburgh,  a  curious 

Jasper,  spotted  with  metalHc  iron,  occurs  under 

the  basalt.     Saussure  and  Dolomieu  have  ob- 

^jerved  that  jasper  is  chiefly  of  an  argillaceous 

^Bftture,  more  or  less  penetrated  with  oxyd  of 

^Bon.     Patnn  has  given  an  interesting  account 

of  the  mountains  of  jasper  in  Siberia^,  where  he    ofSibcria. 


•  Kinvan,  G.  E.  177. 
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conceives  that  what  he  calls  petrosilex  passes 
into  jasper,  by  the  influence  of  the  atmosphere; 
but  in  this  he  judges  from  the  colours,  and  not 
from  the  analysis.  His  primitive  petrosilex,  as 
he  declares,  is  felslte,  while  he  places  jasper, 
which  he  calls  primitive,  after  his  secondary  pe- 
trosilex, which  he  expressly  mentions  is  the 
hornstein  of  Werner.  There  is  therefore  great 
confusion  in  his  context,  as  he  derives  a  primary 
rock  from  a  secondary  substance ;  and  his  pi 
trosiiex  must  be  itself  regarded  as  a  dull  nni 
imperfect  jasper  J  nor  is  it  inconceivable  that 
the  surface  may  even  attract  more  iron  from  tl 
atmosphere,  where  atoms  of  that  substance  coi 
stantly  float,  as  has  appeared  from  many  experi- 
ments and  inferences.  The  most  beautiful  jas- 
pers of  Siberia  appear  on  the  eastern  side  of  the 
southern  part  of  the  Uralian  chain,  particularly 
the  ribbon  jasper,  green  and  red,  and  that  spot-^ 
ted  with  pitchstone,  or  perhaps  brown  jasper. 
Another  beautiful  kind  presents,  on  a  bright  red 
base,  little  undulating  veins  of  olive  green,  ac- 
companied by  a  white  thread  which  follows  all 
the  undulations.  In  Daouria,  on  the  left  bank 
of  the  river  Argun,  one  of  the  sources  of  the 
Amur,  there  is  a  famous  mountain  composed  of 
green  jasper;  but,  like  the  other  kinds,  it  wi 
not  rise  in  large  pieces,  but  splits  into  small  frai 
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He  observes  that  jasper  is  general!; 
schistose.  A  late  traveller  has  informed  us  tliat 
mountains  of  jasper  extend  for  perhaps  more 
than  a  thousand  miles  through  the  eastern  part 
of  Siberia,  including  Gore  Islaad,  between  that 
country  and  North  America.  On  the  contrary 
the  grand  chains  of  European  nmuntains  seldom 
or  never  present  this  substance;  which  is  chiefly 
found  in  Sicily,  Bohemia,  and  Saxony. 

It  must  be  observed  that  many  of  the  jaspers 
ther  belong  to  lithology  or  geromology,  being 
only  found  in  geods  or  small  veins.  Nor  is  it 
intended  to  be  affirmed  that  they  all  belong  to 
the  siderous  domain,  though  the  black,  the  red, 
and  the  gieen,  which  are  found  m  the  greatest 
abundance,  appear  always  to  belong  to  that  di- 
vision; and  it  may  be  observed  that  these  co- 
lours also  occur  in  basaltin,  like  which  also  jas- 
per occurs  in  columns  at  Dunbar,  in  Scotland. 


STRtrCTTRE   I.      COMMON, 

Aspect  1.  Black  jasper.  It  is  doubtful  whetlicr 
this  substance,  the  basanitc  or  Lydian  stone  of 
iWerucr,  form  entire  niountains,  though  kirwan 

:bbb  ratlier  to  imply  tliat  it  does :  but  tlie  sili- 
ceous schistus  of  Werner,  which  includes  basanitc, 
is  ao  vague  an  appellation  as  to  convey  no  idc^ ; 
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and  the  application  of  the  term  has  embarrassed 
even  the  most  skilful  mineralogists. 

Black  jasper,  from  Prague. 

The  same,  from  Leipsic. 

The  same,  from  Hainchen,  near  Freybcrg,  in 
Saxony. 

The  same,  from  the  Pentland  hills,  near  Edin- 
burgh*. 

Aspect  2.     Red  Jasper^  from  Saxony. 

The  same,  with  granite  adhering  to  both  sides 
from  the  Spizleite,  near  Schneeberg. 

Red  jasper,  or  siuople,  with  grains  of  gold, 
from  Hungary. 

The  same,  from  Siberia,  where  it  rises  in  moun- 
tains f- 


ir<*       1 


Aspect  5.  Green  jasper,  from  Daouria,  where 
it  composes  a  mountain. 

Aspect  4,  Striped  jasptr.  In  green  and  red 
Btripes,  from  Siberia,  where  it  forms  a  chain  of 
mountains. 

*  Brongnian,  1.  3&7f  rfprds  the  siliceoiu  schistus  of  Werner  at 
^  sthiiiose  jaxptr  He  might  rather,  with  Faujaa,  have  called  it 
black  jasper,  most  jaspers  being  Bchistose.  Aj  iroD  fomis  the 
dominant  principle  of  javpetj  and  black  is  the  inost  usual  colour  of 
its  compouads,  it  would  be  absurd  to  reject  black  jasper. 

f  Gcrmau  and  Dutch  iravcUen  Bomeiimcs  call  red  jasper  corali 
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and  French  mineralogistsy  being  by  all  ranked  as 
a  primitive  rock.     As  it  has  been  found  to  con- 
tain from  14  to  20  of  iron,  it  strictly  belongs  to 
this  domain,  the  clay  being  a  rery  inferior  con- 
sideration.    It  has  also  a  metallic  appearance 
and  sound,  very  different  from  schistose  clay  or 
clay-slate,  strictly  to  be  so  denominated.    The 
simple  term  slate,  besides  the  advantage  of 
being  in  general  use,  has  been  thought  sufficient 
to  discriminate  it  by  way  of  eminence.     It  ge- 
nerally'contains  a  portion  of  magnesia  j  and 
when  this  is  abundant,  as  appears  to  be  in 
cated  in  those  kinds  which  have  a  very  silky 
satiny  appearance,   it  may  be   ranked  amon 
the  magneslan  rocks.     It  often  presents  pyrites, 
either  in  a  cubic  or  duudritic  form,  sometinaes 
schorl,  and  even  garnet  and  siderite.     Actinote 
also  appears  ;  and  a  recentdiscovery  chiastolite,     I 
or  hollow  spar.     Scales  of  mica  often  occur,  as     ^ 
in  many  other  substances;   nay  it  sometimes 
passes  into  mica-slate:  and  Daubuisson  luLsde- 
n)onstrated»  by  an  operose  cbemioal  analysis,     ' 
that  they  may  be  regarded  as  different  modes  of 
the  same  ingredients.  ^H 

It  often  forms  entire  mountains,  but  con^^ 
monly  only  a  part,  alternating  with  gnei^  and 
mica-hlate:  nay,  according  to  Kirwanand  Pal- 
las,  both  granite  and  gnei^  often  redt  upon 
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Sometimes  veins  of  granite  are  fonnd  to  pSM 
through  this  substance^  which  must  not  be  ac- 
cepted as  only  appearing  in  the  finer  form  used 
for  slates,  but  also  in  coarse  and  thick  schisti, 
and  sometimes,  though  rarely,  even  majisive. 

It  is  doubtful  whether  the  yellow  argillaceous 
scbistus,  which  composes  the  famous  mountain 
of  Potosi,  belongs  to  this  description ;  as  the 
argillaceous  schistus,  or  the  clay -slate  of  many 
other  countries,  so  remarkably  ractaUiferoos, 
cannot  be  classed  under  this  division;  which 
further  evinces  the  utility,  if  not  necessity,  of  a 
far  greater  abundance  of  definitive  denominations 
in  this  new  science.  But  Helms  seems  to  con- 
sider the  Andes  as  chiefly  composed  of  what 
Kirwan  calls  pritncvat  blt^e  argillite;  and  he  de- 
scribes the  yellow  slate  of  Potosi  as  being  ex- 
tremely hard.  If  they  contain  from  10  to  20  of 
iron,  they  belong  to  this  division  j  and  as  iron 
commonly  accompanies  the  richest  ores,  it  is 
probable  that  its  presence  is  here  indicated. 
But  Humboldt  regards  that  amazing  chain  of 
mountains  as  chiefly  composed  of  what  is  called 
argillaceous  porphyry;  while  those  of  New  Spain 
are  of  argillaceous  schistus:  roofing-slate,  and 
its  correlatives,  being  regarded  as  rare. 

There  are  valuable  quarries  of  slate  in  Corn- 
wall, Wales,  Westmoreland,  and  Scotland.    A 


Pototi. 


QuarriM. 
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curious  account  of  the  manner  of  working  those 
of  France,  near  Angers,  may  be  found  in  the 
Journal  dcs  Mines, 

In  his  account  of  the  primitive  schisti,  Patria 
has  the  following  article*?  ^ 

"  Ferruginous  scfiistus.   This  slate  is  mostly 
composed  of  iiardened  clay,  abundantly  mingled 
with  an  oxyd  of  iron,  either  black  or  brown, 
sometimes  red  or  yellow;  a  little  quartz;  and 
much  mica.     This  rock  is  one  of  the  most  com- 
mon in  the  northern   countries,  where  iron 
singularly  abundant.     The  eastern  part  of  thi 
Uralian  chain  of  mountains,  for  an  extent 
about  500  leagues  from  north  to  south,  is  alrao! 
entirely  composed  of  this  rock." 

The  same  able  author  gives  the  following 
count  of  the  slate-mines  at  Charleville  on  the 
Meuse,  which  he  regards  as  primitive  ^  and 
afterwards  of  those  of  Angers,  considered  by 
him  as  secondary.  ^^ 

"  The  slate-mines  of  Charleville  are  not  ex^l 
plored  by  open  quarries,  like  those  of  secondary 
slate,  but  by  subterranean  galleries,  because  the 
roof  of  the  bed  of  slate  is  composed  of  banks 
of  quartzose  schistus,  very  hard  and  very  thick; 
and  besidef,  the  slate  plunges  very  rapidly  under^ 
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this  rock,  which  would  render  enonnons  deai^ 
ages  necessary,  and  would  expose  the  workmen 
to  great  danger  from  falls  of  the  rock. 

**  The  principal  slate-mioe  of  this  cotutry  is 
that  of  Rimogne,  four  leagues  to  the  west  of 
Charleville.  It  is  in  a  faill»  of  which  the  centre 
is  primitive,  but  the  skirts  are  in  part  covered 
with  beds  containmg  shells.  The  mouth  of  the 
mine  is  towards  the  summit;  the  bed  explored 
inclines  forty  degrees  to  the  borizoOf  so  tbutjo 
advance  four  (eei,  you  must  descend  about  three 
feet  perpendicular.  The  workmen  call  this  bed 
the  plate,  on  account  of  its  form,  which  is  flat 
and  thin,  if  the  extent  be  considered.  Its  thick- 
ness is  nevertheless  sixty  feet ;  but  its  length  and 
breadth  are  incomparably  greater,  aod  their  li- 
mits remain  unknown.  It  has  been  pursued,  bj 
a  principal  gallery,  to  the  depth  of  400  feet^ 
and  they  have  driven  many  lateral  gailenes, 
which  are  prolonged  about  two  hundred  fiaet, 
on  each  side  of  the  main  gallery;  where  are 
placed,  in  succession,  twenty-six  ladders,  for  the 
passage  of  the  workmen,  and  the  carriage  of  the 
slate. 

"  But  in  this  thickness  of  60  feet,  there  axe 
only  40  of  good  slate :  the  retnainiog  £0  of  the 
underpart  are  fall  of  quartz,  and  unmanageable* 
The  rock,  which  forms  the  immediate  roof  of  the 
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sla(e  bed,  is  a  gl^niilar  quarlzose  schisttis,  called 
grit  by  the  ^vorkmeu ;  while  the  other  upper 
beds  arc  of  a  friable  clay-slate,  of  an  iron  colour. 

"  This  bed  of  blate  is  the  most  considerable 
known  in  the  country,  and  I  doubt  if  any  similar 
be  found  elsewhere.  The  slate  resembles  that 
of  Angers^  in  its  quality,  and  its  deep  blue  co> 
lour. 

"  That  of  the  other  quarries  in  the  environi 
of  Charleville  is  subject  to  be  mingled  with  py* 
rites,  and  intersected  in  all  directions  by  veil 
of  quartz,  which  are  called  cordons.  The  slal 
of  some  mines  are  greenish,  like  those  of  certmi 
quarries  in  the  Pyrenees. 

"  lu  order  to  quarry  these  slates  they  cut  out 
Uocks  about  200  pounds  in  weight,  which  art 
called yjzir.  Every  workman  in  his  turn  carria 
them  on  liis  back  to  the  very  mouth  of  the  pit, 
mounting  with  infinite  labour  the  twenty-six 
ladders  of  the  great  galler3%  or  at  least  a  part,  ac- 
cording to  the  depth  of  the  bed.  When  brought 
to  the  working  place,  these  blocks  are  first  split 
into  thick  tables,  which  are  called  reparttms; 
this  operation  is  easy:  the  workman  holds  the 
block  between  his  legs,  puts  a  chissel  anywhere 
to  the  sid^,  and  divides  it  with  the  blow  of  ft 
mallet.  The  reparions  are  treated  in  the  same 
way ;  he  only  takes  care  when  they  become  too 
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to  break  them  in  two,  by  their  breadth,  m 
to  prevent  their  fracture.  These  opemtions 
be  performed  sooa  after  the  biocks  are 
drawn  from  the  quarry ;  for  if  the  stone  has  time 
to  dry,  it  would  no  longer  be  possible  to  split  it. 
The  engineer  Vialet,  who  has  given  am^ 
moir  on  this  slate-mine,  says  he  found  a  mean 
of  giving  these  slates  double  their  natural  hard- 
ness, which  was  by  baking  them  in  a  brick-kiln, 
till  they  had  assumed  a  red  colour.  In  this  case 
they  are  not  more  brittle  than  before^  but  as 
they  acquire  great  hardness  by  this  process,  as 
indeed  any  argillaceous  substances  will  do^  they 
ought  to  be  formed  and  pierc«d  before  they  are 
put  into  the  oven. 

"  It  is  surprising  that  the  slate  of  Rimogne 
presents  no  vestige  of  marine  bodies,  while  the 
neighbouring  lands  are  full  of  them  ^  but  this 
surprise  will  cease,  when  it  is  observed  that  na- 
ture has  formed  the  different  portions  at  epochs, 
and  under  circumstances,  widely  diflerent"* 

Nor  is  bis  account  of  the  slate  quarries  of  An- 
gers less  interesting,  which  he  places  among  the 

condary,  and  regards  as  far  more  rare  than  the 
rimitive. 

'*  France  possesses  many  of  these  large  beds 

> *  Patrin  Min.  iii.  Sy7. 
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of  slate»  chiefly  oear  Laferriere  in  Normandy, 
and  in  the  neighbourhood  of  Angers.  The  last 
is  the  most  important  ^  it  furni^thes  alate  of  the 
most  peHect  qaalitj;  and  its  extent  and  pro- 
dtgioos  thickness  make  it  be  regarded  as  In- 
cxhaostible*  H 

"  This  bed  extends  fsxr  a  space  of  two  leagu^^ 
Smax  Arrill^  to  Trelaze,  passbg  under  Angers, 
where  the  Mayenne,  which  conies  from  ih^ 
Morth*  cuts  it  at  right  angles.  ^M 

*•  The  town  of  Angers  is  not  only  covered  but 
kuh  with  siate»  those  blocks  being  employed 
larrnry  which  are  the  least  divisible. 

**  The  qoarries  which  are  actually  explo 
are  all  in  the  same  line,  from  west  to  east^  as 
wtU  as  the  ancient  pits;  it  being  in  this  di- 
recttoa  that,  by  the  exterior  disposition  of  the 
soil,  the  bed  of  slate  presents  it^If  nearest  the 
mrihce.  Immediately  under  the  vegetable  earth 
is  foaad  a  brittle  kind  of  slate,  which,  for  four 
or  five  feet  in  depths  splits  into  little  fragments 
of  some  inches,  which  have  the  form  of  a  rhom- 
boid>  or  a  portion  of  that  figure. 

**  A  little  lower  is  found  what  they  call  bui 
ing  stone,  being  a  pretty  firm  slate,  but  scarcely 
divisible  into  leares.    This  is  employed  in  the 
construction  of  houses,  after  it  has  been  suffi- 
ciently hardened  by^being  dried  in  the  open 
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"  At  fourteen  or  fifteen  feet  from  the  sur&ce 
IS  found  the  good  slatc^  which  has  been  quarried 
to  the  perpendicuhiT  depth  of  at>out  500  feet, 
the  remaining  thickness  being  unknown. 

"  The  operations  are  conducted  by  open  quar* 
ries,  by  successive  foncks^  trenches,  of  about 
nine  feet  deep,  gradually  narrowed,  in  order  to 
preserve  a  slope  sufficient  to  prevent  lapses  of 
the  rock;  so  that  a  trench,  four  hundred  feet  in 
width  at  the  opening  of  the  quarry,  shall  be  rr- 
ced  Xq  nothing  at  the  thirtieth  y^y^rcV,  that  b 
the  depth  of  270  feet.  There  is  every  reason  to 
presume  that  a  far  greater  depth  might  be  at^ 
tained,  and  with  more  advantage,  as  the  lower 
they  have  gone  the  more  perfect  is  the  slate. 
They  have  only  been  stopped  by  the  difliculties 
presented  by  the  method  of  quarrying  hitherto 
adopted*  which  appears  not  to  have  been  the 
best,  in  one  respect  particularly,  which  is,  that 
he  quantity  of  slate  diminishes  as  the  quality- 
comes  better,  so  that  in  the  total  mass  those 
a  middling  quality  are  far  more  numerous, 
would  seem  that  the  method  of  subterranean 
lleries  would  prevent  the  inconveniencies  of 
e  present  plan;  there  would  not  at  least  be 
St  and  overwhelmed  a  prodigious  quantity  of 
cellent  slate.  The  slate-mines  of  Cbarleville 
ight  serve  as  an  example;  where,  in  spite  of 
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iht  dlsadvsint^geous  siittaHon  of  the  bed»  Ivbich 
fenders  it  more  difficult  to  be  worked  than  if  il 
were  horizontal,  the  product  amply  repays  th< 
undertakers,  though  the  galleries  be  of  great 
Jength,  and  some  even  pass  under  the  river 
Meuse.  Slate  is  far  more  valuable  than  coal) 
tuid  yet  all  mines  of  the  latter  are  explored  bjfl 
pits  and  galleries,  sometimes  of  immense  depth  I 
those  of  Charlero?,  in  the  Netherlands,  are  about 
two  thousand  four  hundned  feet  in  perpendicuJat 
depth ;  those  of  Whitehaven>  in  England,  about 
five  thousand,  while  they  extend  more  than  half 
ft  league  under  the  sea.  But  works  conducted 
with  skill  overcome  the  difficulties  which  afi 
produced  by  these  subterraneous  excavation*, 
which  are  repaid  with  great  profit,  and  no  part 
of  the  miiTcral  treasure  is  lost.  It  would  there- 
fore be  t)f  greit  consequence  to  try  if  the  meth^ 
of  galleries  could  not  be  adopted  at  Anger8% 

**  As  to  the  interior  structure  of  this  grea 
mass  of  slate,  it  is  divided  by  many  veins  of  caf* 
careotjs  spar  and  quariz,  about  two  feet  thicki 
by  fifteen  or  siMeen  in  height  $  they  are  parallel 
amongst  themselves,  and  proceed  regularly  fro' 
^9^^  to  east,  in  t  situation  whfch  approach 
the  vertidal,  ^s  they  only  decline  seventy 
grecs  towards  the  south.    These  veins  are 
"dt  ittetrals  by  similar  veinsj  whoee  dinecttea 
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»esamev  and  of  which  the  inclination  is  alsdt 
(Fenty  degrees^  but  in  an  opposite  sense,  so  ths 
'ben  they  meet  the  former  they  either  fo 
tomb»,  or  half  rhombs,  which  Guettard  com' 
irea  to  the  letter  Vj  some  being  upright,  whil 
ten  are  reversed. 
li  "  All  the  layers  or  leatea  of  the  slate  have 
[irection  and  inclination  similar  to  those  of  thtf 
irst  veins  of  quart^j  that  ia  to  say,  that  tbey 
ic  seventy  degrees  towards  the  south,  and  dip 
»«vards  the  north :  and  even  when  inlerMXted 
veins  which  have  an   opposite  inclination, 
trs  is  not  changed.     The  whole  mass  is  thus 
divided  into  immense  rhomboids,  composed  of 
plates  all  parallel  amongst  themselves,  and  with 
the  two  opposite  <aces  of  the  rhomboid. 

"  The  slate  of  Angers  is  extracted  in  blocks 
of  a  fijfed  size,  which  are  divided,  as  at  Charle* 
ville,  into  repartona  and  leaves.  It  U  betwixt 
these  leaves  that  there  are  frequently  /bund  ves- 
tiges of  marine  animals,  and  al^ve  all  pyritoofl 
impressions  q( pous-de-mcr  (the  sea-louse,  a  litde 
univalve  sheil  of  the  courie  kind)  ^  of  little  cAe- 
vrettes  (shrimps  or  prawns);  and  a  kind  of  crab^ 
of  which  the  body  is  about  a  foot  in  breadth, 
and  fourteen  or  fifteen  inches  in  length,  the  tail 
having  nine  or  ten  rings.  The  shrimps  are 
tictuoefcso  aumeroug,  that  Guettard  cooatii 
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forty  upon  a  slate  of  only  one  foot  square.     But 
it  must  be  observed  that  none  of  the  above  ani- 
mals have  similar  representatives  in  li>ing  zoolo- 
gy.   But  what  appears  most  surprising  in  thes^j 
impressions,  particularly  with  reganltothelarg^^ 
crabs,  is,  that  the  body,  though  there  be  no  sign 
of  its  being  crushed,  may  be  said  to  have  no     i 
thickness  whatever.     They  jire   rather  simple 
engravings  than  bodies  in  relievo,  the  convexity 
of  these  large  crabs  upon  a  thin  leaf  of  slate  n<^ 
exceeding  the  quarter,  or  even  the  tenth  part, 
a  line;  nor  is  it  perceivable  that  the  body  oft 
animal  at  all  penetrates  the  thickness  of  the  le 
where  it  is  adherent.     And  what  still  adds  to 
this  wonder,  is  the  nearly  vertical  situation  m" 
which  these  impressions  are  found  in  the  mine. 
**  A  series  of  leaves  of  slate  may  be  compared 
to  a  set  of  books  placed  upon  shelves;  and  tb0 
impressions  of  crabs  and  other  animals,  to  en* 
graved  plates  in  the  volumes.     They  do  not,  iitf 
fact,  occupy  more  thickness;  and  it  is  equal]j( 
difficult  to  conceive  how  the  body  of  tliese  am* 
mals,  though  otherwise  perfectly  defined,  shooU 
be  reduced  to  a  simple  surface  without  thick- 
ness: and  how  it  should  always  be  found  in  ^ 
vertical  situation,  which  cannot  be  ascribed  t^ 
any  derangement  in  the  bed  itself,  since  it  i$ 
still  horizontal,  and  occupies  ft  space  of  maof 
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!B.     The  difficulty  of  supplying  such  phe- 
»mena  has  led  some  to  imagine  a  plastic  force 
nature,  a  power  of  modelling,  in  the  mineral 
igdom>  forms  analogous  to  those  of  organised 
lies. 
These  slates  also  often  present  beautiful  py- 
tes  in  the  form  of  trees,  more  than  a  foot  in 
:ent,  which  are  regarded  by  Guettard  as  im- 
iressions  of  trcmefke.     The  pyrites  is  sometimes 
small  grains,  disseminated  Jike  a  dust  upon 
le  surface  of  the  slates  j  where  may  also  be  ob« 
irved  many  little  stars  of  selenite, 
*•  When  the  blocks  have  been  drawn  from  the 
luarry,  if  they  be  left  exposed  to  the  sun  or  to 
te  open  air  for  some  days,  they  lose  what  is 
tailed  the  quarry-xcaUr^  become  hard  and  un- 
actable, so  that  they  can  only  be  employed  in 
luilding.     Frost  produces  a  singular  effect  on 
lese  blocks :  while  frozen  they  may  be  divided 
rith   more  ease  than  before  j  but  if  thawed  a 
little  quickly,  they  are  no  longer  divisible.     Yet 
is  quality  may  be  restored  by  exposing  them 
mce  more  to  frost;   but  if  the  alternative  be 
vci  repeated,  it  becomes  impossible  to  reduce 
lem  to  leaves. 

The  secondary  slate  which  is  found  in  other 
tOttntries>  offers  nearly  the  same  dispositions  and 
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pbeooTnena  as  that  of  Aogcn.   It  is  a 
as  rare  )u  oUier  countriei  as  in  France, 
being  ouij  one  or  two  quarries  in  Englandy 
the  ooDDty  ofCaemarvon.     SwttzeHaDd  pi 
DO  slate,  except  in  the  valley  of  Semst»  in 
canton  of  Claris. 

^  Italjr  has  only  one  datc-quany,  that  of 
vagiM,  in  the  state  of  GeDoa,  which  furnishes 
slate  of  an  excellent  quality,  and  so  impene* 
trable  to  fluids,  that  it  aerres  to  line  the  cisterns 
in  which  olive^il  is  precerred. 

"  Germany  presents  many  kinds  of  secondai 
slate  (day -slate),  contakung  impressions  of  re] 
tiles,  fish,  and  other  ansmais ;  bat  diese  impi 
sons  have  a  considerable  rdievA,  and  it  is 
4ent  that  the  aMOMri  has  existed*  The  mod 
remarkaUe  o£  those  slate-qaarries  are  those  of 
Ei^-i^eo,  in  Saxot^^  of  Iknenau;  ofMansfdd, 
in  Thuringta ;  and  of  Pappenheim,  in  Franconia. 
I  have  often  aeen,  in  tJie  mountains  of  Siberia, 
iMds  uf  primitive  slate,  more  or  less  considerable; 
but  titer  are  mosdy  aluminoos,  and  furnish  the 
kuineameie  maslo^  or  rock  butter,  a  fat  yellotri 
aahstanoe  of  a  penetrating  su^elJ,  being  ami 
tore  ofaiuni  and  ttxnd  bitumen*  But  I  hare 
knowle^lge  that  in  all  this  immense  country  there 
is  one  bed  of  secoodarv  slate.   Nor  does  Bowlei, 


da 


|0  his  Natural  Hifttory  of  Spain,  inficate  that 

has  observed  any  in  that  kingdom'^." 

To  these  accounts  may  be  subjoioed  a  ahoit 

description  of  a  remarkable  quarry  in  Cornwall* 

nown  to  Patrin. 

*^  Between  Liskeard  and  the  Tamar,  on  the 

3outh-west»  are  some  quarries  of  slate,  which 

supply  the  inhabitftnts  of  Plymoiith  with  co?er- 

^ing  for  their  howae«,   aod  for  the  purpose  of 

xportation.    Sereral  quarries  hare  also  beea 

pened  at  other  places;  but  the  best  covering- 

te  in  Cornwall,  or  perhaps  in  England,  is  pro- 

ured  at  Deiiyball,  nearly  two  miles  south  of 

intagel,  in  the  north  part  of  the  county.    The 

hole  quarry   is  about  300  yards  long,    100 

road,  and  almost  40  fathoms  in  depth.    The 

te*rock  is  disposed  in  strata,  dipping  to  the 

utb-west,  and  preserving  that  incliuation  from 

p  to  bottom.     It  is  first  met  with  at  about 

ree  feet  below  the  surface  of  the  ground,  in  a 

se,  shattery  state,  with  short  and  frequent 

fissures  s  the  laminae  of  unequal  thickness,  but 

not  horizontal.    Thus  it  continues  to  the  depth 

of  ten  or  twelve  fathoms,  when  a  more  firm  and 

useful  stone  is  procured,  the  largest  pieces  of 

rhich  are  used  for  flat  pavements.    This  ifl  called 
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the*  t6ii^sh>y>e,  and  continues  for  ten  ralhomfir^ 

after  uliich  the  quality  improves  with  the  ii 
creaeinf:  depth,  till,  at  the  twenty-fourth  iathoi 
from  llie  surface,  the  workmen  arrive  at 
most  superior  kind,   called   the  bottom-stone. 
Tlie  colour  is  grey  blue;  and  the  texture  rs 
close,  that  it  will  sound  like  a  piece  of  mel 
The  masses  are  separated  from  the   rock 
wedges,  driven  by  sledges  of  iron,  and  coutaiu 
from  five  to  fourteen  SMperficial  square  feet 
Stone. 

"  As  soon  as  this  mass  is  freed  by  one  manf 
another  stone-cutter,  with  a  strong  wide  chise^ 
and  mallet,  is  ready  to  cleave  it  to  its  propdH 
thinness,  which  is  usually  about  one  eighth  of 
an  inch :  the  pieces  are  generally  from  a  foot 
square  to  two  feet  long,  by  one  wide ;  but  the 
flf.kes  are  sometimes  large  enough  for  tables 
and  tomb-stones*." 
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STRUCTTURB    I.       COMMON. 


Jspcct  1.     Ash  grey  slate,   from   Angers, 
france. 
(     Bluish  grey  slate,  from  Westmorland. 

Purple  or  reddish  purple  slate,  from  Anglcsca, 

The  same,  with  pyrites,  &c. 


*  Brayley's  Beauties  of  England,  ii.  38g. 
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A^ptct  2.     KiUas,  from  Cornwall,  many  va- 
^Belies;  blue,  grey,  or  whitish  yellow.     If  it  coo- 
^^&n  only  6  of  iron,  it  belongs  to  the  argillaceouft 
or  to  the  magnesian  schisti. 


tTRUCTCJRB    11.      UASSI\'B. 

The  same  identic  substance  of  whicli  slate  is 
imposed  has  been  discovered  in  France,  and 
:hcr  countries^  in  a  massive  form,  or  stnitified 
ith  the  seams  at  great  distances,  and  incapable 

being  split  into  thin  plates,  like  common  slate. 

may  probably  be  often  discovered  in  the  vicinity 
of  slate-quarries. 

The  slate  with  impressions  so  frequently  found 
with  coal,  and  called  shale,  is  commonly  of  an 
earthy  texture,  and  belongs  to  clay-slate. 

Saussure  mentions  slutc  in  columns  like  basalt*, 
lie  also  enumerates  the  following; 

^598.  Granite,  joined  with  slate;  the  last  being 
composed  of  mica  and  pierre  de  come. 

§  1862.  A  slate,  with  mica,  in  leaves  thinner 
^^ban  paper,  sometimes  straight,  sometimes  uodu- 
^■ated.  It  is,  according  to  Saussure^  a  mixture  of 
^■ferruginous  clay  and  mica. 

L_ 


•  i.  p.  Afid,  4to. 


90iUttf  J.    awtBou^. 


^Slfifi.  On  the  passage  of  Simplon  an  inte^^ 
mediate  slate,  between  the  mica  and  the  commof^ 
of  a  brilliaat  and  undulated  appearancCi  contain- 
ing garnets. 


MODE  XIII.    MICA  SLATE. 


Amngiment  It  is  difficult  properly  to  grange  mica  slate. 
Though  it  contain  a  great  quantity  of  quartz^  it 
has  always  been  classed  among  the  argi]laceQ\(s 
substances,  as  the  mica  is  the  chief  charac 
i«tic.  Mica  sometimes  contains  no  magnes 
but  according  to  the  analyses  given  by  Haii^ 
the  brown,  grey,  or  black,  which  are  the  most 
abundant  and  common  in  mica  slate,  contain  a 
greater  portion  of  iron  than  of  argil,  the  qnan* 
tity  of  potash  being  also  considerable.  Bergman 
found  9  parts  of  iron  in  mica ;  Kirwan  nearly 
20 :  even  of  the  colourless  kind  Klaproth 
covered  15  in  one  sort,  and  9S  in  another. 

GflMODon*.       Mica  slate  has  also  a  natural  connexion  with 
common  slate,  into  which  it  often  passes*, 
must  also  be  observed  that  Saussure  found  in  the 


*  I>aubmsson's  cnriou*  and  elaborate  anolyiifB  (Jour.  6e  Fli^ 
1809)  proves^  that  the  compodtion  of  mica  slate  and  alate  is 
eally  the  same.    The  mtdi  fTODi  i^e  obIj  dificreocc. 
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Alps  rocks  in  which  acales  of  iron  supplied  the 
lace  of  mica.  In  all  events  the  black  mica- 
ust  belong  to  the  siderous  division;  while  the 
bite  mica,  which  miglit  be  called  micarel,  and 
sometimes  passes  into  steatite,  ought  to  be  classed 
among  the  magnesian  substances*. 

Mica  slate  has  a  further  affinity  with  the  si- 
derous substanceS)  as,  like  siderite,  it  frequently 
contains  garnets.    It  is  very  metalliferous,  many 
f  the  mines  of  Noru'ay  and  Swedev,  and  a  part 
of  tho«e  of  Saxony  and  Hungary,  being  situated 
this  rock. 


sraucruRB  i.    hegxtlar* 

jca  slate  of  a  jet  black,  with  black  quartz, 
[^om  Switzerland. 

Grey  mica  slate  from  Scotland,  where  it  abounds 
the  Grampian  Mountains  and  some  of  the  isles; 
lot  to  mention  iniiumerable  other  regions. 

Grey  mica  slute,   used  for  ovens  (StcUstem), 
-om  Sweden.    Wall.  i.  4S7. 


•  KirvM  bat  t^kd  ikc  broimlifti  blac^  mica  mi 
it  cftnteitt  Iff  m^gntmii    JUaprock  found  ioh: 


-<tf». 
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sUex 
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In  very  tliin  plates,  and  of  an  almost  im] 
pable  grain,  from  Scotland. 

Broun  mica  slate,  from  the  same  countries. 
The  green  and  white  need  not  be  here  specified, 
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The  noted  hornberg  of  the  Swedes  belongs 
tills  division,  being  a  coaise  mica  slate  irregularly 
contorted.  It  is  very  metalliferous*.  As  it  is  a 
celebrated  rock  with  a  barbarous  apj>ellation, 
may  be  called  Linnite,  in  honour  of  Linnaeus, 
native  of  Sweden,  who  however  contiibuted  I 
little  to  its  mineralogy. 

Linnite,  from  Sweden. 

The  same,  from  Norway. 


STRUCTURE  III.      MINGLBD. 

When  mica  slate  is  mingled  with  garnets, 
constitutes  the  Murkstcin,  orNorka,  of  the  Swedes, 
and  tlie  latter  name  might  be  retained,  if  requisite; 
but  garnets  form  so  common  an  adjunct  of  mi^^ 
slate,  that  the  distinction  seems  unnecessaiy.      ^M 

Mica  slate, 
countries. 


with  garnets,  from  innumerable 


•  Sec  JouTnal  dtt  Afinet,  No.  88,  p.  257.    It  u  grauuUij  bli 
Ub«  with  thick  and  short  layers. 
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The  same,  with  schorl,  from  the  Grampians. 


The 


•ith 


Mr^ 


same,  wiui  sappare,  the  kyanite  of  Wer- 
,  from  the  mainland  of  Shetland,  and  from 
berdeenshire*. 
The  same,  witli  various  ores. 
Saussure  mentions  Uic  following  varieties : 
A   rock  of  reddish  mica  slate,  of  which  the 

Paves,  being  often  curved,  present  at  intervals 
uartz  in  the  form  of  len  tiles,  but  often  some 
iches  in  length,  and  one  or  two  in  tliickue^s, 
1566. 

A  remarkable  mica  slate,  composed  of  thin 
white  and  grey  leaves,  so  as  to  appear  on  the 
sides  like  a  striped  stuff;  the  grey  part  being 
mica,  and  the  white  a  very  fine  arenaceous  quartz. 
^  1474. 

A  gneiss,  composed  of  jad  and  siderite ;  bis  jad 
being  probably  compact  felspar.  §  1331. 

A  part  of  the  chadn  of  Mont  Blanc  consists  of  a 
hard  ferruginous  quartz,  mixed  with  mica.   ^  847- 


*  Sappare  u  theaocieat  ScoUsfa  name,  reUmed  bySaiusure.who 
informs  us  that  he  fint  rrccired  the  substance  £rum  the  doke  af 
Gonion.  Werner's  aJteratioa  is  alike  useless  and  ab«urd,  the  ori- 
giual  oppelUtton  implying  its  similaxity  to  lapphlfty  foi  ^hich  it 
lus  wmetiinei  b«ca  lubfiiiutcd  by  i«w«Uers. 


\ss 
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]IK>DB  XIV.    SIDEROMAGNESIAN  ROCKS. 

These  rocks  are  far  from  being  uncommon 
among  primitive  mountains,  being  chiefly  com- 
posed of  magnesia  and  oxyd  of  iron.     In  the 
ChUwiieuid  substance  called  chlorite  by  Werner,  from  \U 

•clinote. 

green  colour,  the  iron  often  exceeds  forty  partA 
in  the  hundred;  and  it  is  ereu  used  as  an  ore  of 
that  metal.     Of  actinote*,  by  some  called  ac^^H 
nolite,  some  kinds  contain  as  much  iron  as  ^^ 
found  in  siderite  j  and  it  is  in  general  considered 
as  only  a  different  structure  of  that  rock.     Sans- 
sure  indeed  regarded  chlorite  as  only  a  kind  of 
earthy  siderite;  but  as  it  contains  a  far  greater 
portion  of  magnesia  than  siderite,  in  which  that 
substance  is  scarcely  recognisable,  it  seems  more 
proper  to  allot  to  these  rocks  aai  article  apart : 
and  the  chemical  fnodc  of  coinbinatimi  is  at  leas^i 
very  different.  ^H 

To  this  Mode  may  also  be  added  another 
mixture  of  iron  and  magnesia,  those  serpentines 
which  contain  so  great  a  portion  of  iron  as  I^U| 
affect  the  magnet.     Most  of  tiie  siderous  rockH^ 
consist  of  iron  and  clay.     The  eisenkesel,  that  i 


*  From  the  Greek  aKnyorsf^  radiaitd,  so  that  the  y  ii  foretgn 

the  ortliography. 
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the  iroa-flint,  ofWemer,  is  merely  a  vein--«lone, 
a&d  never  iippears  in  the  shape  of  a  rock ;  and 
generaliy  the  silex  in  siderous  sobstances  is  loil 
in  the  argil.  The  sidero-caicitt  And  ferri-cakke 
of  Kinvan  have  little  connexion  with  thepresient 
subject,  the  former  being  pear^spar,  the  latter 
only  embracing  a  few  lime-stoaes>  which  contain 
from  10  to  30  of  iron ;  but  as  they  easily  decom* 
pose*  present  no  remarkable  variety,  and  are 
little  JntereBting,  it  is  unnecessary  to  distinguish 
them,  except  as  mere  diversities  of  linoe-stone. 
Innumerable  marbles  are  tinged  with  iron,  from 
which  they  chiefly  derive  their  colours;  but  it 
would  be  a  too  nice  and  useless  distinction  to 
compose  an  arrangement  from  this  mere  acci- 
denoe,  which  varies  in  diifcrent  parts  of  the 
same  rock.  There  remain  tlierefore  only  tiie 
magnesian  rocks  to  be  specially  considered  in 
their  conjunction  with  iron,  a  metal  with  which 
they  have  often  a  singular  affinity. 


IfT 


sTRucTuaa  i.    ciuobits. 


Thb  sabstance  is  by  Werner  divided  into  four 
kinds ;  chlorite  earth,  common  or  compact  chlo* 
ntm^  foliated  chlorite,  and  chlorite  slate.  It  seems 
unknown  to  Wallerius,  who  published  his  last 
M  1774 ;  but  is  tfat  green  talc  of  Bom, 


)S8  DOM^YN   t.      81D8BOUS. 

and  the  Samntord  of  old  German  writers,  perhaps 
from  its  velvety  appcaranre.  To  the  Cornish 
miners,  as  it  often  occurs  with  tin,  it  is  also  known 
by  the  name  oi peach*. 

The  first  Aspect,  that  of  chlorite  earth,  can 
scarcely  be  said  to  form  a  rock,  chiefly  occurring 
in  clay-slate,  and  probably  forming  tlie  green  no- 
dules in  basaltin.  The  second  kind  is  perhaps 
unknown,  save  as  a  vein-stone ;  and  what  is  called 
the  foliated  is  generally  crystallised,  being  found 
at  St.  Gothard  with  other  crystals.  The  only 
rock  therefore  of  tlie  kind  is : 


Aspect  1.  Chlorite  slate.  Texture,  finely  gra- 
nulated, sometimes  regularly,  sometimes  irregu- 
larly ;  schistose,  so  tliat  fragments  sometimes  as- 
sume the  form  of  a  wedge. 

Hardness,  gypsic.  Fracture,  sometimes  even, 
or  undulating,  or  scaly.  Fragments,  slaty,  blunt, 
except  when  mixed  with  quartz. 

Weight,  sometimes  granitose,  sometimes  car- 
bonose. 

Lustre,  glistening,  somewhat  resinous.   Opake. 

Chlorite  slate,  from  Egypt.  Wad^  23,  a  small 
statue. 

Chlorite  slate,  from  Corsica,  Norway,  Sweden,* 


^ 


,  *  Ii  U  the  haUQgta  of  Sau»ux<p,  M  called  froa  Monte  Balder 
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tiria,  Tyrol,  Scotlandf  &c.    It  b  generally  spriu- 
tled  with  octaedral  crystals  of  iron,  and  some- 

nes  with  garnets.     The  first  are  the  most  cba- 

icU'ristic  of  tliis  rock. 

Chlorite  slate,  mixed  with  quartz.  This  kind 
19  commonly  even  schistose,  but  far  more  hard 
than  the  former. 

Saussure,  ^  2264,  expresses  great  surprise, 
when,  on  receiving  specimens  oftiie  chlorite  slate 
of  Werner,  he  observed  tiiat  there  was  scarcely 
any  chlorite  in  them  ;  and  tie  adds,  that  the  de- 
nomination being  quite  deceitful,  it  ought  to  be 
changed. 

On  the  lofty  summit  called  the  Col  du  Geant, 
Saussure  found  that  the  granite,  like  that  which 
is  greatly  elevated  at  Mont  Blanc,  can  scarcely  be 
said  to  contain  mica.  Here  its  place  was  often 
supplied  by  a  small-grained  chlorite*. 

STRUCTURE   TI,      ACTINOTK. 


This  substance  also  chiefly  occurs  b  small  por- 
tions. It  IS  the  strahlstein  of  the  Germans,  and  is 
by  Werner  divided  into  the  asbestoid,  the  com- 
mon, and  the  glassy.     Of  these  it  is  believed  the 


OliKnr 

■chuute. 
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last  only  appears  in  the  form  of  rocks.  Saussure^ 
who  callii  it  delphinite,  or  green  schorl  of  Dau- 
phiny,  describes  a  rock  of  this  kind.  He  also 
mentions  smaller  portions  of  a  compact  kind. 

Tliat  the  glassy  actinote  strictly  belongs  to  the 
siderous  domain,  will  appear  by  tlie  analysis  of 
Vauquelin;  silex  37,  argil  21,  lime  15,  oxyd  of 
iron  24,  witli  a  small  portion  of  manganese*. 

Texture,  sometimes  massive,  but  generally  in 
thin  six-sided  acicular  crystals. 

Hardness,  between  marmoric  and  basaltic 
Fracture,  fibrous  and  radiated.  Fragments,  splin* 
tery  and  very  sharp. 

Weight,  siderosc. 

Lustre,  shining  and  glassy;  strongly  translu- 
cent. 

Actinote,  from  Switzerland,  where,  as  has  been 
mentioned,  it  forms  entire  rocks. 

STRUCTURE  III.      SiPfiROUS  SBRPKNTINB. 

Of  Uiis  kind  Humboldt  discovered  a  curioua 
rock  with  magnetic  power,  forming  the  mountain 
of  Regelberg,  in  Germany;  the  south  side  attract- 


*  Lametheric  observes,  that  ihe  earthy  smell  shovn  an  approftl- 
mation  to  hornblende.  Th.  tie  UTerre,  ii.  373.  Is  not  schorl  a 
black  acUxioieS 


MOBS  xiT.    ^amaiomkmnnuB  bocks.*  i$g 

ing  the  north  pole,  and  the  Dorthem  side  the  south 
pole. 

Rocks  of  the  same  kind  may  piobaUy  be  dis- 
covered in  other  countries;  at  any  rate  many  ser- 
paitfnes  are  so  replete  widi  inm  as  to  fidl  into 
this  division. 

Stossdte,  ^  ISM^  ^ves  m  iimmte  dcacripliau  of 
what  he  calls  granular- seipeotine.  It  is  so  mock 
inapr^nated  with  iron,  that  it  bekmgs  to  the  m- 
deromagnpshti  locig. 

The  mooniBb  celled  Roth  Horn  is  in  a  great 
part  composed  of  compact  serpentine^  semi-hard, 
that  is,  of  the  hardness  of  marUe.  It  is  caOed 
the  Red  Horn,  because  the  serpentine,  thoo^ 
green  within,  is  red  on  the  surfiu^,  from  the  oxyd- 
ationoftheiroQ*. 


|S157. 
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MODE  XV.    SIDEROUS  INTRITE. 


] 


intrite*.         The  rocks  here  called  Intriti-s,  because 

tals  or  particles  are  imbedded  in  a  paste,  ar^^ 
distinguished  from  Glutenites,  in  which  the  parV 
tides  coalesce  together  with  little  or  no  visible 
cement.     The   former   have  by  the   Germans 
been   styled   porphyries,   from   a   similarity   of 
structure;  but  the  interspcrsion  of  a  few  cry 
tals,  especially  of  felspar  or  fclsite,  substances 
common  as  mica,  can  hardly  even  be  said 
alter  the  nature  of  the  rock;  and  such   sub- 
stances ought  in  geology   to  be  cLissed   with 
their  parent  base;  for  while  all  these  kinds  of 
pretended  porphyries  are  classed  under  one  head 
by  Werner  and  his  disciples,  great   confusion^ 
arises  from  their  totally  different  natures.  ^M 

In  the  present  work  the  intrites  and  glutenites 
are  classed  under  the  several  domains  to  whic 
they  belong;  but  as  the  bases  are  of  diflfere 
kinds,  it  has  been  thought  advisable  to  brin 
them  under  one  point  of  view,  at  the  end  of 
each  domain.     As  however  the  chief  siderous 
intrites, are   the  genuine  porphyries,  the  pre- 
servation of  that  classical  and  universal  name 
will  considerably  restrict  the  present  division. 


tes     I 
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STRUCTCftB    I.      VARIOLITES- 

Wien  the  crystals,  instead  of  being  of  an  oblong 
cubic  form,  as  in  porphyries,  assume  on  oval,  but 
particularly  a  round  shape,  the  rock  may  be  aptly 
styled  a  variolite,  every  denomination  being  use- 
ful which  saves  circumlocution. 

The  stones  called  variolites  of  Durance,  being  ^'gj,^,^ 
pebbles  rolled  down  by  tliat  river  in  Dauphiny. 
belong  to  this  article*.  The  prombcnce  of  the 
round  crystals  of  felspar,  having  a  faint  resem- 
blance to  the  pustules  of  the  sraall-pox,  has  oc- 
casioned this  appellation.  Patrin  f  has  minutely 
described  the  variolites  of  Durance,  as  being  in  bis 
eye  the  same  with  the  ancient  green  porphyry, 
being  a  corrteenne,  or  basaltin,  fusible  into  a  black 
amel  attractable  by  the  magnet.  The  spots,  of  a 
finer  green,  or  sometimes  white,  are  often  sur- 
rounded with  two  zones  of  these  colours.  Saus- 
sure,  whose  description  is  very  minute,  §  1539, 
regards  the  globules  as  composed  of  that  kind  of 
felspar  which,  being  of  a  greasy  appearance,  like 
one  of  tlie  kinds  of  quartz,  is  called  unctuous  fel- 


*  Fiajaa  says  that  he  found,  near  the  village  of  Scrvi^rcs,  the 
TOCki  which  aflnrd  the  variolites  of  Durance.  For  those  of  tlie 
Drac,  Mc  Amygdaliic. 

t  i.  147- 
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spar,  or  rather  felsite ;  for  Werner  has  pronounced 
that  the  felspar  in  the  ancient  porphyries  is  com- 
pact. 

The  variolites  of  Turin  are  of  a  browni^  grey, 
df  b.  bhiniflg  and  unctuous  appearance,  with  spots 
of  ft  lighter  grey,  add  white  starry  crystals.  The 
VftrioUte  of  Se&ia  is  of  a  reddish  grey,  with  tsfoU 
of  a  bright  brick  red. 

SausftUtie  knentiods,  §  l9,B9i  ^  kind  of  soft  vari- 
olite^  MMAidgly  COfloposed  of  green  siderite,  with 
bp6tM  <tf  iftinst  felspar,  sotnetimes  I'homboidal^ 
sooietfadM  duGukr. 


aTBUCTUBS  II.     IAON-8TONB  WTTk  IMBKDDXD 
CRYSTALS. 

Iron-stone,  with  crystals  of  quartz,  firom  the 
Surry  hills. 

Saussure  mentions,  §  1322,  a  red  and  green 
porj^yry,  or  rather  intrite,  mixed  with  felspar 
and  actinote;  the  base  being  of  granular  felspar. 
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MODE  XVI.    SIDEROUS  GLtTENlTE. 


In  arranging  these  substances,  two  objects 
are  to  be  considered;  the  nature  of  the  frag- 
ments or  particles  cemented,  and  that  of  the 
cement  itself.  When  they  are  both  of  one  kind, 
as  a  siliceons  bncia^,  or  a  padding-stone  with  a 
siliceous  cement,  there  can  arise  no  doubt  con- 
cerning their  classification  :  but  when,  as  often 
happens,  the  fragments  are  of  one  kind,  and  the 
cement  of  another,  the  domain  may  appear 
doubtful.  The  more  general  method  however 
appears  to  have  been,  to  denominate  the  sub- 
stances from  the  cement,  as  being  the  pre- 
dominating agent;  and  this  rule  is  particularly 
applicable  in  the  present  instance,  as  oxyd  of 
iron  forms  the  strongest  of  natural  cements. 
Bricias  of  basaltin  or  jasper  are  conunonlv  ce- 
mented by  the  same  substance,  and  sometimes, 
though  rarely,  by  quartz ;  but  they  may  still  be 
referred  to  the  predominating  substance,^  the 


*  This  word  U  •irictly  lulima  (  britia,  ■  crramb  or  sibaII  fra^- 
meat,  with  its  dcrirativn  bndalefta,  a  Uolc  crumb,  hUiotiito,  »ad 
brici^io.    Breccia  UooJy  a  corruption. 

The  Italian  architects  and  statuaries  gave  llie  5r»t  modem  ctantcal 
10  rocks,  as  granite,  granilont,  groniltnv,  &c.  kc. 
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quartz  being  commoDy  and  of  iiiferior  cousi- 
deration. 

The  division  of  glutenites  into  bricias  and 
pudding-stones,  the  former  consisting  oT  angular 
fra^rnients,  the  latter  of  round  or  oval  pebbles, 
H'ould  uot  be  uuadvisable,  were  it  in  strict  con- 
ibrmity  with  nature.  But  there  are  many  rocks 
of  this  kind^  as»  for  example,  the  celebrated 
Egyptian  biicia^  in  which  the  fragments  are 
partly  round  and  partly  angular*;  white  the 
term  glutcnite  is  liable  to  no  such  objections^ 
and  the  several  structures  identify  the  various 
substances. 

The  celebrated  English  pudding-stone,  fouad 
no  where  in  the  world  but  iu  Hertfordshire,  ap- 
pears to  me  to  be  rather  an  original  rock,  formed 
in  the  manner  of  amygdalites,  because  the  peb* 
bles  do  not  seem  to  have  been  rolled  by  water, 
which  would  have  worn  off  the  substances  in 
various  directions;  while,  on  the  contrary,  the 
white,  black,  brown,  or  red  circlets,  are  always 
entire,  and  parallel  with  the  surface,  like  those 
of  agates.  Pebbles  therefore,  instead  of  being 
nnited  to  form  such  rocks,  may,  in  many  cir- 
cumstances, proceed  from  their  decomposition; 


*  So  also  the  celebrated  pudding-stone  of  Eogbnd.    Sec  Auo< 
mil 0 us  Rocks. 
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itbe  circumjacent  sand  also  arising  from  tlie  de« 

[composition  of  the  cement. 

Mountains  or  regions  of  real  gluteiiite  often, 
faoivever,  accompany  the  skirts  of  extensive 
chains  of  mountains^  as  on  the  north-west  aBd 
south-east  sides  of  the  Grampian  mountsuns  in 
Scotland,  in  which  instance  the  cement  is  affirm- 
ed by  many  travellers  to  be  ferruginous*  or  some- 
times argillaceoDs.  The  largeness  or  minuteueaa 
of  the  pebbles  or  particles  cannot  be  said  to  alter 
the  nature  of  the  substance ;  so  that  a  fine  sand* 
stone  is  also  a  glutenite,  if  viewed  by  the  mi- 
croscope. They  may  be  divided  into  two  stnic* 
tures;  the  large-grained,  comprising  bricias  and 
pudding-stones ;  and  the  small-grained,  or  sand- 
stones. 


I 
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Siderous  glutenite,  or  pudding-stone,  from  Dun- 
stafhage,  in  Scotland,  where  it  forms  romantic 
rocks  of  a  singularly  abrupt  appearance,  in  some 
parts  resembling  walls.  The  kernels  consist  of 
white  quartz,  with  green  or  black  trap,  porphyries, 
and  basal  tins. 

Glutenite,  from  the  south  of  the  Grampians, 
from  Ayrsliire,  from  Inglestone  bridge,  on  the 
road  between   Edinburgh  and   Lanark.     But  of 


ftlM. 
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these  the  cenient  is  often  siliceous,  as  in  tliose 
tlie  foot  of  the  Alps,  observed  by  Saussure.  The 
*ideroas  glutenitcs  commonly  originate  from  the 
decomposition  of  siderous  rocks,  which  al&o afford- 
ed the  cement. 

Glutenite,  consisting  of  fragments  of  granite, 
cemented  by  trap. 

•  Siderous  glutenite,  or  pudding-stone  of  tlic  most 
modem  formation.  This  is  formed  around  can- 
nons, pistols,  and  other  instruments  of  iron,  by 
the  sand  of  the  sea. 

Glutenite  of  small  quartz  pebbles,  in  a  red  fer- 
ruginous cement,  found  in  the  coal-mines  near 
Bristol,  &c. 

Basaltic  bricia,  from  Arthur's  Seat,  near  Edin- 
burgh. ' 

Porphyritic  bricia  (Lirm.  a  Gmeiin,  247),  from 
Dalecarlia  in  Sweden,  and  Saxony.  CaltQn^bill, 
Edinburgh? 


i 
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Kotlie  todt 


Aspect  1.     The  most  remarkable  of  the  side- 
rous 6and-6toD€8,  is  timtcelebrated  by  the  German 
geologists  under   the  appellation,  given  by  the    « 
miners,  of  Rotke  todt  litgendcSy  or  the  red  ^^d^ 
dead  laycfy  so  called  from  its  colour,  and  because 
it  is  wholly  unproductive,  no  minerals  being  found 
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or  under  it.  This  singular  rock  has  been  termed 
niprotoUtc  by  Mr.  Kirwaii,  implying  that  it  is 
if  primitive ;  and  he  intbrais  us  tliat  it  is  com- 
lonly  found  under  coal,  is  micaceous,  and  con- 
ins  lumps  of  porphyry  or  granite.  The  grains 
generally  quartz  or  kemlile,  the  cement  being 

irony  clay,  which  imparts  the  colour. 

But  as  the  passage  affords  some  curious  Ger- 
man learning  on  the  subject,  from  books  little 
lown  in  this  country,  it  shall  be  presented  entire. 

**  SemiprotoUtes  (Rothe  todt  liegendesj. 
These  stones  I  call  by  this  name,  as  being 

tly  of  primeval,  and  paitly  of  subsequent,  ori- 
pn :  they  consist  of  pebbles,  or  of  fragments,  or 

sand  of  primeval  origin,  compacted  and  ce* 
ONDted  by  an  argillaceous,  or  calcareous,  or  sili- 
oeouB  cement,  of  i>osterior  origin ;  hence  they 
generally  form  the  lowest  stratum  that  separates 
primeval  rocks  and  secondary  strata.  From  their 
composition,  they  come  under  the  denomination 
either  of  farcilites,  brecias,  or  sand-stones.  In 
some  places  this  sand  has  been  accumulated  into 
vast  heaps,  so  as  to  form  mountains  6  or  700  feet 
high,  and  then  compacted  by  an  adventitAOUfl  ce- 
ment. Of  this  sort  are  the  mountains  of  Hertz- 
berg  and  Kaulberg,  near  Ilefeld,  m  ^ich  the 
•and  ia  cemented  by  a  ferrugiooiu  cement,  and 
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contains  fragments  of  porphyry,  and  also  veins  of 
iron-stone,  and  manganese^  and  strata  of  coal,  with 
impressions  of  reeds,  rushes,  and  oilier  plants, 
Lasius,  249  and  280.  The  red  colour  is  evidently 
from  iron. 

**  Thesemiprotolite  of  Wartburg,  near  Eisenach, 
contains  rounded  lumps  of  granite  and  schistose 
mica :  substances  found  in  the  neighbouring  moun- 
tains.    The  semiprotolite  of  Goldlauter  consists 
entirely  of  porphyry,  as  do  the  primeval  moun- 
tains of  tliat  district.     That  of  Kiffhauserberg,  in 
Thuringia,   contains  rounded  argillites   from  the 
neighbouring  mountains  of  the  Hartz.     Petrified 
wood  is  found  in  this  last,  Voigt's  Letters,    19, 
20.    According  to  Voigt,  the  semiprotolite  found 
under  coal  has  a  siliceous  cement,  and  contains 
few  primitive  stones;  Ixttres  sur  Ics  Montagues, 
31.    Saussurc  made  the  same  observation  on  Uioae 
which  he  found  on  the  descent  of  Trient,  which 
interceded   between  the  primary  aiid   secondary 
mountains,  2  Sauss.  §  699.     He  even  remarked 
long  before,  that  primeval  and  secondary  rocks 
were  almost  always  separated  by  a  sand-stone  or 
farcilite,    1  Sauss.  §  594.     Where  the  secondary 
strata  are  calcareous,  the  semiprotolite  has  a  cal-' 
careous  cement;  see  Lelun.   168.     Semiprotolite 
is  always  red,  by  reason  of  the  ferruginous  par- 
ticles by  which  it  is  cemented;   its  diSusion  or 
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[pansion  is  unequal,  being  frequently  horizontal 
even,  but  sometimes  depressed,  and  in  otlier 
stances   much  ele\*ated.     Most  of  the  super- 
iposed  strata  partake  of  this  inequality,  and  are 
natural  consequences.     Hence  the  protuber- 
ices  and  depressions,  otherwise  called  moulds, 
ibservcd  in  them  ;  Charp.  Saxony,  371.     It  rests 
granite,  Ibid.  370,  37 1."* 
Mr.  Jameson  informs  us  tliat  in  the  IJartz  it 
?sts  on  grauwack,  and  extends  nearly  round  the 
hole  of  the  country ;  nay,  through  Saxony,  Ilessia, 
Bohemia,  Silesia,  and  Franconia.     The  red  sand- 
stone of  the  north  of  England,  which  is  micaceouH, 
and  often  regularly  schistose,  so  as  to  form  pave- 
ments, &c.  seems  also  to  belong  to  this  formation. 
bjls  the  substance  is  widely  spread  and  highly  re- 
^hoarkable,   the  barbarous  denomination  may  be 
Hfexchangcd  for  that  of  Lasite,  in  honour  of  Lasius, 
"the  celebrated  describer  of  the  Hartz,  who  has 
ably  illustrated  this  substance. 

Lasite,  of  various  kinds,   firom   Germany,   of 
'hich  there  is  a  series  at  the  College  des  Mines, 
Paris,  where  it  was  shown  to  me  by  Daubuisson. 
The  same,  from  the  north  of  England,  &c.  &c. 


*  Kinvan  Geol.  Euays,  £56. 
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'  ^ihpect  2.  Ferruginous  sand-stone,  of  a  light 
broHn,  ^vith  glandules  and  veins  of  a  deeper 
colour,  from  Mont  Calvaire,  near  Paris,  where  h 
is  frequent  m  ferruginous  sand,  probably  arising 
from  its  decomposiflon. 

A  ferruginous  sand-stone,  mentioned  hy  Mr. 
Kirwan,  afforded  19  parts  of  iron  in  the  100. 
The  Ewmanderz^  or  iron  sand-stone  of  the  Ger- 
mans, is  of  ttiis  kind,  and  is  sometimes  worked  a.s 
an  ore  of  iron. 

In  the  Vofiges  mountains  the  summits  are  often 
of  ferruginous  sand-stone,  resting  on  granite** 
Dietrich,  as  already  mentioned,  thinks  that  red 
sand'Stone  is  as  primitive  as  granite  itself. 


*  Dietrich,  Siviy,  &c.     Saussure  says,  §  G^g,  that  thedeodlytr 
of  the  Gcrmaiu,  or  rather  dtadlayer,  is  a  pudding- 


DOMAIN  II 


SILICEOUS. 


■la 


StLET,  SILICA.  OR  8IUCIX)US  EARTH. 

HIS  earth  derives  its  name  from  the 
silex,  or  flint,  in  which  it  abonnds.  Some 
so  denominate  it  quartzose  earth,  be- 
use  it  is  perhaps  more  abundant  in  the 
stone  called  quartz,  which,  when  trans- 
parent and  crystallised,  is  styled  rock  cry^* 
tal.    It  80  frequently  occurs  in  the  form 
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of  sand,  which  covers  a  great  part  of  the 
globe,  either  alone  or  mixed  with  clay,  that 
late  chemists  infer  that  such  sand  arises  not 
only  from  the  decomposition  of  rocks,  but 
isoften  a  disturbed  or  hasty  crystallisation 
of  silica*.  This  is  further  confirmed  by  the 
circumstance  that  many  primitive  moun- 
tains consist  of  granular  quartz,  of  an  arena- 
ceous appearance,  like  agglutinated  sand. 

The  stones  now  called  siliceous,  were 
formerly  denominated  vitrifiable;  because, 
witli  an  alkali,  they  may  be  melted  into 
glass;  and  the  finest  Venetian  glass  was 
fabricated  from  quartz,  by  the  Italians 
called  tarso-j[^.  Silica,  like  the  other  sim- 
ple earths,  is  a  fine  white  powder ;  but  the 
particles  have  a  harsh  feel,  like  minute 
sand.  Alone  it  is  scarcely  fusible;  but 
when  newly  precipitated,  is  soluble  in  1000 
parts  of  water. 


•  The  purity  of  this  term  may  be  doubted.  Atumina  is  ridicu- 
lous, being  the  plural  of  alumen.  In  the  fabrtcatioa  of  new  words 
granimalical  precision  ought  always  to  be  studied. 

f  In  the  Phil.  Tram.  l6S3,  Dr.  Lister  sayB  (ars9  is  the  qnutzote 
saiid  of  which  the  fine  Venetian  glass  was  made.  The  same  inj^ 
nious  author  there  proposes,  p.  739,  Mineral  Maps  of  Counties,  v 
ht  ciUs  them.  
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Joined  with  iron,  argil,  and  magnesia,  it 

constitutes  the  primitive  and  most  import- 

nt  rocks,  rising  to  the  regions  of  perpetual 

inow,  and  thus  supplying  unfailing  aliment 

4o  the  great  rivers  that  fertilise  the  earth. 

When  considered  in  these  mountains,  in 

sand,  and  in  clay,  it  may  be  pronounced 

the  most  abundant  of  all  the  earths :  and 

if  iron  fonn  the  nucleus,  the  shell  of  this 

planet  may  be  said   to  consist  chiefly  of 

silex.     It  is  suspected   that  it  Ls  coeval 

and  intimately  connected  with  iron ;  as  the 

aerolites  or  meteoric  stones,  and  the  large 

masses  of  native  iron,  discovered  in  Siberia 

and  South  America,  contain  abundance  of 

silex  mixed  with  some  magnesia*. 

Siliceous  substances  generally  strike  fire 
with  steel ;  and  flint  or  quartz  yields  a  pe- 
culiar odour,  supposed  by  some  to  arise 
from  a  subtile  substance  which  chemistry 
has  not  been  able  to  discover.  A  strong 
phosphorescence  is  also  produced  by  col- 


^<  *  ChiyBoliie,  a  mixture  of  *il«xand  magnesia,  is  always  found  in 
aaiive  iron.    The  exclamation  of  Hcnkcl  is  well  known : 

OaUex!  silexl  qme  tematerralaccaBit? 
VOL.  I.  1. 
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Sites. 


Hsion,  so  that,  during  Alpine  hurricanes, 
the  torrents,  rolhng  large  fragments  of  rock> 
present  a  singular  scene  of  corruscation. 


MODE  I.    QUARTZ, 
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Texture,  compact,  generally  uniform,  some- 
times granular,  rarely  laminar,  in  which  form 
the  lustre  is  generally  dull. 

Hardness,  crystallic.  Fracture,  splintery,  but 
such  as  sometimes  to  resemble  the  conchoidal. 
Fragments,  very  sharp. 

Weight,  granitose. 

Lustre,  glistening  or  shining,  sometimes  unc- 
tuous.    From  transparent  to  opake. 

Colour,  generally  while;  sometimes  brown, 
grey,  yellow,  red,  or  black. 

It  sometimes  composes  entire  mountains,  and 
abounds  in  those  of  granite,  in  which  substance 
it  is  seldom  crystallised. 


STUUCTURB    I.      COMPACT- 


Aspcct  1.    Opake.    A  very  common  substance^ 

but  the  specinjens  of  entire  mountains  are  rare. 

"  The  mountain  of  Kultuck,  on  the  south-west 
end  of  the  lake  Baikal,  350  feet  high,  and  4800 
long,  and  still  broader,  consists  entirely  of  milk- 


i 
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Wtc  quartz:  per  Laxraan,  1  Chy.  An.  17U* 
\65.  Also  FHnzbtTg,  in  Lusatia,  almost  eniirely,, 
Berg.  Jour.  17H9,  1054.  There  is  also  an 
snsive  narrow  ridge  of  quartz,  some  miles  loi 
in  Bavaria,  a  Berg.  Jour.  1790,  559,  &c.  Flurl 
[Bavaria,  309.  Monnet  mentions  a  rock  of  quartz 
f60  feet  high.  17  Roz.  163.  Mountains  of  it  also 
t)ccur  in  Thuringia.  Voigt  Prnck.  69.  and  in  Si- 
lesia. Gerh.  Bej-tr.  87.  and  in  Saxony.  ]  Berg. 
Jour.  1788,  26!9.  and  in  layers  between  gneiss 
and  slate  mica,  2  Lenz.  Also  in  Scotland.  2 
Wms.  52.  It  is  not  metalliferous.  Werner  Kurse 
Classif.  15.  Petrol  is  often  found  in  it.  1  Berg. 
Jour.  179^j  91-  The  mountain  of  SwctlaiaGora, 
among  the  Uralian,  consists  of  round  grains  of 
quartz,  white  and  transparent,  aiid  of  the  si/e  of 
apea,  united  without  any  cement.  2  Hcmi.  278*." 
Mountains  of  quartz  also  occur  in  Scotland, 
rwhere,  from  the  white  substance,  they  sometimes 
appear  as  if  covered  with  snow.  A  hill  of  this 
kind  is  seen  near  Cullen,  whicli  supplies  glass- 
works at  Newcastle  with  quaj*tz.  The  mountains 
I  of  Scuraben  and  Morven,  in  Caithness,  are  chiefly 
constituted  of  this  substance  ;  which  also,  accord- 
ing to  Mr.  Jameson,  occurs  in  great  quantity  in 
the  islands  of  Hay,  Jura,  and  Coll.  There  are 
also  large  rocks  of  quartz  in  Upper  Lorn.     Buf- 

*  Kirwan  Geol.  Ess.  179. 
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fon  says*,  llierc  is  in  Auvergne,  near  Salverj 
vein  of  quartz  i  0,000  fathoms  in  length. 

Ill  tlie  Uralian  mountains  it  sometimes  happei 
thut  tlicre  is  an  entii'c  mountain  of  quartz,  anoth< 
of  felspar,  and  a  third  of  talc,  thus  presenting 
materials  of  granite  on  a  very  large  scale. 

Aspect  2.  Semi-tramparait,  This  sometime 
forms  very  extensive  veins,  but  perhaps  never  coi 
stitutcs  an  entire  iiiJJ  or  rock. 

A^tct  S,     Unciuous.     This   also   appears 
vcins^  and  generally  accompanies  metals. 


fiTRUCrURB  It.      GRANULAR. 

This  kind  often  constitutes  entire  mountains  ii 
Scotliuid,  and  other  parts  of  the  world.  It  has 
sometimes  been  confounded  with  siliceous  sand- 
stone, but  late  writers  have  demonstrated  tliat  it 
may  be  owing  to  a  primitive  but  disturbed  crystal- 
lisation f.  Nor  is  it  inconsistent  that  where  the 
cement  was  deficient  or  interrupted,  it  should 
appear  among  the  most  ancient  substances  in  the 
shape  of  mere  sand.  The  grains,  as  already  men- 
tioned, are  sometimes  of  the  size  of  peas. 

•  Min.i.  lOQ. 

t  CoUdic  however  the  account  of  the  Siliceoui  SBDd-«toct€S, 
M<hJcXIV.  Str.  ?. 
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Grey  granular  quartz,  from  Balahulish,  in  ScotJ 


I 


I 


The  same,  with  veins  of  white  demi-traiKpsrent 
uartz,  from  Bunessan,  MulL 

Saussure  describes,  ^999,  rocks  of  a  be&Qtiful 
granular  quartz,  which  rises  in  leaves  of  a  rbara- 
boidal  form.  It  is  very  hard,  and  has  the  grain 
and  whiteness  of  statuary  marble. 

He  also  observes,  $  2235,  that  in  primiiire  lime- 
stone there  are  often  veins  of  quartz,  as  there  are 
also  veins  of  keralite  or  homstein  ui  compact  lime- 
stone. Query,  if  both  the  latter  substances  do 
not  contain  more  ar^l  ?  ? 

Mr.  Playfair  observes  that  granular  quartz  u 
common  in  Scotland,  alternating  with  schisd,  par* 
ticularly  on  the  north  side  of  tlie  harbour  of  Bala- 
hulish, and  on  the  sea-shore  at  Cullen.  He  also 
shows  that  sand  is  a  crystallisation  ;  and  mention^ 
a  siliceous  grit  with  no  cement*. 
.  In  Buckmghamshirc,  Wiltshire,  and  Dorset- 
shire, where  there  are  only  sand  and  chalk,  there 
is  found  in  the  sand  a  prodigious  number  of  large 
blocks  of  granular  quartz,  which  i^  used  for  paving 
or  building.  The  castle  of  Windsor,  and  the  ter- 
race, are  built  of  this  atone,  probably  from  the 
forest,  or  the  neighbouring  heaths,  where  there  is 


Hutt. Theory,  S7. 17M-C. 
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a  great  quantity;  ami  Stonehenge  is  built  of  these 
blocks.  So  blocks  of  granite  are  found  in  Bran- 
denburgr  Mecklenburg,  and  Pomerania^. 

Mountains  of  granular  quartz  abound  in  Scot- 
land ;  and  granitic  mountains  in  Sweden.  When 
the  continents  were  gradually  emerging,  and  before 
these  large  subiideuces  whicli  form  mediterranean 
seas,  it  may  easily  be  conceived  lliat  the  plains 
where  such  blocks,  and  gravel  foreign  to  the  sur- 
rounding mountains,  are  always  found,  were  co- 
vered for  ages  by  the  waters  of  the  ocean,  which 
rolled  these  blocks  and  gravel  in  the  direction  of 
tlieir  currents. 

#>  In  a  late  volume  of  the  Philosophical  Trans- 
actions f,  Boumon  gives  some  observations  on  the 
ditfcrent  modes  of  attraction,  which  influence  tlie 
formation  of  minerals.  Tlie  attractions  of  aggre- 
gation are  eitiier  simple  or  crystalline. 

"  It  sometimes  happens  (owing  perhaps  to  a 
more  considerable  degree  of  disturbance  during 
the  process  of  attraction),  that  there  are  found 
small  irregular  detached  masses,  often  ao  miooCe 
as  to  be  scarcely  perceptible;  at  otiier  times  they 
are  of  a  larger  sice,  and,  as  soon  as  formed,  fall  to 
the  bottom  of  the  bquor,  and  unite  together  by  a 


■  De  Luc,  Geologic.  Paris  I8O9,  8to.  p.  332. 
t  ISM,  p.  37. 
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simple  mode  of  attraction,  vrhich  mzy  with  grest 
propriety  be  called  simple  homogeneous  aitractton 
of  aggregation.  Of  this  kind  are,  granulated 
quartz,  granulated  carbonate  of  lime,  &c.  the  dif- 
ferent kinds  of  which  substances  differ  finom  each 
other  only  by  the  fineness  or  coarseness  of  their 
grain." 

Sometimes  this  takes  place  along  with  the  cry»* 
talline,  whence  small  crystals,  8cc.  Sometimes 
tiie  molecules  are  precipitated  in  a  detached  but 
confused  manner,  so  as  to  form  eartliy  or  compact 
substances.  In  aggregate  stones  there  is  the 
attracUon  of  aggregation,  as  in  granite.^  sand- 
atone,  and  others. 

But  long  before,  Mr.  Kirwan*  had  made  the 
following  observations : 

"  Tlie  first  step  in  the  process  of  crystallisation 
is  the  formation  of  grains ;  the  second  is  the  in- 
crease in  one  dimension;  the  third  in  two  dimen- 
sions; and  tlie  fourth  in  three  dimensions;  the 
grains  tl)emselvcs,  however,  to  be  visible,  must 
receive  accretions  in  the  three  dimensions.  If  the 
proeess  be  uninterrupted,  no  traces  of  distinction 
will  be  perceived,  and  the  whole  will  appear  per- 
fectly uniform ;  but,  if  it  be  disturbed  'u\  the  first 
tallisation  can  take  place ;  if  in  the 


step, 


crj' 


*  Miiuiau  (£1.1794. 
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second,  the  grains  will  appear  distinct,  small  or 
gross,  coarse  or  fine,  according  to  the  nature  of 
the  disturbance,  whether  by  the  interruption  of  the 
process,  or  the  accession  of  foreign  matter ;  this 
latter  generally  produces  coarse  or  rude  grains,  in  i 
proportion  to  the  quantity.  ^M 

**  If  the  disturbance  only  takes  place  in  the 
third  stage,  we  shall  have  fibres  or  striffi,  as  com- 
plete surfaces  cannot  be  formed ;  the  striBe  having 
more  extension  in  breadth  than  the  fibres  or  fila- 
ments, argue  a  smaller  degree  of  disturbance  than 
the  mere  fibrous  appearance. 

"  If,  during  tlie  third  stage,  the  stride  be  forced 
into  contact  by  the  gradual  dereliction  of  the  fluid 
that  kept  them  suspended,  they  will  form  lamellae 
in  proportion  £ts  they  are  deserted,  which  wiU 
either  adhere  to  eacii  other,  and  ttien  fall  con- 
fusedly, being  too  heavy  to  be  supported  by  the 
menstruum,  or,  if  supported,  will  be  superimposed 
on  each  otlicr. 

"  But  if  the  process  of  crystallisation  be  dis- 
turbed only  in  the  fourth  stage,  then  the  form  and 
shape  only  of  the  crystals  will  be  more  or  less       , 
altei'ed.  .^H 

.   "  All  tliese  steps  are  noticed  and  described  by  ^^ 
chemical  writers;   and  particularly  by  the  cele- 
brated Rouelle,  in  the  Memoirs  of  the  Academy  of 
Parifi  on  the  crystallisation  of  salts.*' 
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STBUCTcras  iii.    laminar. 

This  is  generally  dull,  and  approaches  to  tlie 
next  Mode,  kcralitc,  or  rock-flint  Tlie  layers  are 
commonly  thin,  that  is,  frora  a  quarter  of  an  inch 
to  an  inch.  It  forms  a  hill  near  Bamf.  Saussure, 
§  1483,  has  described  a  black  schistose  quartz, 
which  may  be  a  siliceous  schistus  of  the  Ger- 
mans. 

The  cellular,  stalactitic,  fibrous,  and  other  struc- 
tures, seem  to  occur  only  in  small  portions,  and 
rather  belong  to  lithology  or  gemmology. 


MODE  U.    KERALITE,  OK  ROCK-FUNT. 

Texture,  compact  and  uniform,  but  sometimes    chBuctm. 
laminar. 

Hardness,  crystallic.  Fracture,  splintery,  con- 
choidal :  the  scaly  fracture  distinguishes  it  from 
flint.     FragmentSi  sharp. 

Weight,  granitosej  sometimes,  but  rarely,  car- 
boDose. 

Lustre,  dull,  Opake^  but  often  translucent 
on  the  edges. 

Colour,  grey,  black,  green,  &c. 

It  composes  entire  mountains, 

>ck  is  the  homittln  of  the  Qermans,    Hornsteio. 
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small  veins  of  \vhite  quartz.  .Of  this  the  basanite, 
or  Lydian  stone  of  Werner,  is  accounted  only  a 
diversity;  but  many  regard  it  as  a  black  jasper, 
and  as  all  the  jaspers  are  impre^iated  with  iron, 
it  would  be  truly  surprising  if  there  were  no  black 
jasper.  According  to  Mr.  Jameson,  the  flinty 
slate  of  Werner  not  only  occurs  in  considerable 
beds  in  primitive  slate,  but  also,  like  quartz,  forms 
entire  mountains. 

It  appears  by  the  French  writers  to  have  been 
sometimes  confounded  with  a  fine  trap  or  basalt. 
Latterly  siliceous  schistus  has  been  understcx>d  to 
present  various  colours;  and  when  it  occurs  in 
grauwacke  slate,  is  regarded  as  a  transitive  rock. 
The  primitive  is  said  to  underlay  the  granite  of 
Mount  Sorel,  in 'Leicestershire. 


Chert  Aspect  2.     The  cherf  of  tiie  English*  chiefly 

occurs  tn  layers  in  lime-stone,  and  sometimes  con- 
stitutes a  mass  of  petriRed  shells.   ■ 

Dark  grey  chert,  with  lime-stODe,  in  layers,^ 
from  Derbyshire. 

Keddish  chert,  with  lime-stone,  from  France. 

Brown  chert,  full  of  petrified  shells,  from  Der- 
byshire- 

In  bowls,  with  concentric  layers,  brown  and 
grey,  from  Vaucluse.     Saussure,  §  1546. 

*  Chcrtt  of  lome  counticsj  which  seems  reUtcd  lo  quartt. 
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i 

Texture,  strait,  foliated. 

Hardness,  of  course  felsparic.  Fracture,  la- 
minar. Cross  fracture,  fine-gredned,  UDeven, 
approaching  the  splintery.  Fragments,  sharp, 
rather  rhomboidal. 

Weight,  granitose. 

External  lustre,  shining ;  of  the  cross  fracture, 
glimmering,  glassy,  sometimes  pearly.  Trans- 
lucent. 

Colour,  many  varieties  of  white,  grey,  green, 
and  red ;  rarely  blue  or  black. 

It  often  composes  mountains,  especially  when 
interspersed  with  mica;  and  is  the  most  abundant 
substance  in  granite,  where  it  often  forms  distinct 
crystals*. 

There  are  mountains  and  large  strata  of  fel- 
spar in  the  north  of  Scotland. 

*  It  is  sometimes  datsed  with  the  ArgiUaoeoos,  because  some 
kinds  decompose  into  clay;  yet  this  efiect  probably  arises  from  the 
potash.  But  it  forms  the  chief  part  of  granite,  which  has  never 
been  classed  among  ar^llaceons  substances. 

According  to  Lametherie^  v.  9,  felspar  requires  the  most  water 
to  crystalliae,  so  must  be  the  most  ancient ;  and  is  followed  by  horn- 
blende, quartz,  mica,  msgnfiia,  and  the  metals  successively.  But 
the  grey  petionles  of  Voiges  is  a  febile.    lb.  352, 


f^3IO  ?l. 


TIlis  rarely  fenns 
r  beea  disGOTercd 
k  is  gene- 
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Stssesm*.  i  1304,  de* 
"SK.  or  unctuous 
air  wdA  tma- 
"it  fracture  nuriy 
igncM-      ^*:     r^   -nMfts.  vfaoa  perceivable^  not 


•-ftni   ^"T*     *.',    m^   r««iveK,  so  that  almost  all 
-•r  -^'  I-- .i-  4-t:t^v  :mdboidaL  Itishankr, 
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Such  rocks  may  be  said  to  be  always  white,  like 
those  consisting  of  felspar  alone. 

Felspar  rock,  with  a  few  garnets,  from  a  moim- 
in  in  the  west  of  Scotland. 
The  same^  lightly  sprinkled  with  mica,  from  the 
Alps. 

The  same,  with  a  few  grains  of  quartz,  Petuntzc    Pctantw. 

f  the  CWncftc,  from  Limoges,  in  France.     The 

ne  porcelain  of  SevTe  is  composed  of  this  sub- 

tance,  the  quartz  being  carefully  separated.    The 

same  h  also  fouTKl  in  Cornwall,  Saxony,  China, 

ajid  many  other  countries.     When  the  felspar  is 

omposed  into  a  white  clay,  it  is  called  kaolin^ 

and  is  also  necessary  in  the  falirication  of  porcelain. 

The  beautiful  opalised  kind  of  felspar,  called 

Labrador  stone,  is  also  a  component  part  of  rocks 

Finland  and  Norway,  where  it  only  reflects  the 

ue lustre;  both  kinds,  when  viewed  alone,  with 

the  beautiful  green  felspar  from  Siberia,  falsely 

ailed  the  Ameizon's  stone  (Mhich  was  found  near 

the  river  of  Amazons,  in  South  America,  and  is  a 

jad),  rather  belong  to  gemmology,  as  they  do  not 

titute  entire  rocks.     But  the  Labrador  and 

onr^ian  rocks,  considered  as  a  compound,  are 

classed  in  the  Anomalous  Domain. 


Kaolin. 


Lahnitlor« 
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MODE  IV.    FELSITE.  OR  COMPAQ 
fELSPAR. 


faUiopctre. 


pptrowlfx  of 
U'alleriiu. 


Texture,  compact. 

Hardness,  felsparic.  Fracture,  minutely  fo- 
liated.    Fragments,  rather  sharp,  amorphous. 

Weight,  granitose, 

Intefnal  lustre,  glimmering,  or  glistening. 
Translucent,  sometimes  only  on  the  edges. 

Colours,  various,  as  of  felspar,  which  may  also 
distinguish  it  from  keralite.  Melts  under  ibc 
blow-pipe. 

It  is  doubtful  if  it  form  entire  mountains;  bi 
is  an  important  rock,  and  among  the  most  pri- 
mitive. 

It  is  the  Palaiopetre  of  Sanssure,  who  found 
near  the  summit  of  Mont  Blanc ;  and  a  spec! 
men  which  he  sent  to  I^ametherie,  and  which 
have  seen,  is  compact  felspar,  easily  fusible  by 
the  blow-pipe. 

It  is  the  petrosilex  of  Wallerius,  and  in  conse- 
quence of  the  Swedes  and  French;  so  that  it 
must  be  carefully  distinguished  from  real  petro- 
silex, which  literally  implies  the  rock-flint  of  the 
Germans,  being  a  modification  of  quartz,  and 
not  of  felspar.    The  name  felsite  was  very  pro- 
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perlj  iutroduced  by  Mr.  Kirwan;  as  a  distinc* 
tioD  between  it  and  keralite  seems  first  to  have 
arisen  from  an  accurate  examination  of  the 
beautiful  blue  granite,  discovered  near  Krieglach 
in  Stiria,  where  it  occupies  the  place  of  common 
fekpar.  The  distinction,  which  is  thus  recent* 
forms  an  important  step  in  the  knowledge  of 
rocks. 

Wallerias  sent  a  specimen  of  his  petrosilex  to 
France,  which  I  saw  in  the  possession  of  Haiiy, 
being  rose-coloured  compact  felspar,  from  Sal- 
berg.  Saussure  mentions  a  grey  felsite,  explored 
like  slates  near  Martigny,  in  the  valley  of  the 
Rhone-,  and  the  celebrated  cascade  of  Pissa 
Vache  falls  from  a  rock  of  this  kind*.  His  jad 
is  also  now  called  compact  felspar.  Patrinf  ^aw 
in  Siberia,  near  the  celebrated  silver-mine  of 
Zmeof,  a  mountain  with  singular  natural  forti- 
fications, composed  of  felsite.  They  rise  about 
800  feet  above  the  body  of  the  mountain ;  being 

^B  §  1046.  Between  Martigny  and  St.  Maurice  there  u  tifto  a  tin* 
^ikr  variety  of  rocks.  Among  them  is  a  kind  of  petrosilex,  grey, 
Bttd,  and  tonorous,  with  a  little  trnnspftrcncy,  which  nses  in  thin 
Mmk,  pcr&cUy  flai  and  regular  :  hence  it  is  used  as  a  tIate-<|uarTy. 
Ii  ii  pnbably  of  the  lame  nature  with  pairinitc,  or  laminar  fclsiBeL 
The  nek  of  the  ^mous  cascade  called  Pisse  Vache,  seems  of  th* 
MK  ktad,  but  approaching  nearer  toafeljad,  greenish,  and  semi- 
(ftrnpartoL     It  mc&U  like  »  fciiite,  but  with  greatcc  difficulty. 
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on  all  sides  as  steep  as  a  wall,  and  only  pierced 
with  a  few  difficult  openings.  'Ihe  summit  forms 
a  platfomi,  about  oOO  paces  by  200,  covered 
with  blocks  and  fragments  of  various  kinds  of 
felsite,  some  laminar,  others  veined  in  zigzag. 
Some  have  the  triangular  form  of  half  a  cut 
cat  by  its  diagonal ;  and  one  large  mass  is  com* 
posed  of  angular  fragments  of  felsite,  in  a  paste 
of  the  same  substance,  so  as  to  constitute  a  bricia. 

When  DoJomieu  wrote,  the  knowledge  of 
rocks  was  far  from  having  attained  even  the  pre- 
sent degree  of  precision ;  which  is  however  90 
far  from  being  perfect,  that  perhaps  another  en- 
lightened century  may  elapse,  before  all  the 
rocks  shall  have  been  discovered,  analysed,  anil 
examined,  so  as  to  be  reduced  to  their  proper 
domains  and  modes.  The  following  rock,  with 
a  base  of  his  petrosilex,  which  is  felsite,  probabij 
belongs  to  this  division,  though  he  mentions  it 
after  the  toad-stones  and  variolites*. 

**  I  must  here  mention  some  glandular  stones 
which  I  found  in  Corsica,  chiefly  in  the  valley 
of  Nidof,  and  which  have  petrosilex  for  abase; 
none  have  appeared  to  me  more  curious  nor 
more  instructive.  The  very  fine  paste,  which 
forms  the  ground  of  the  mass,  is  of  different 


•  Joum.  de  Phy*.  i;^,  p.  «C0»  note. 
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ooloars,  white,  grey,  red,  or  brown.  The  glo- 
bules, whose  growth  may  be  traced  from  x\it 
iDstant  when,  having  a  diameter  of  half  a  line, 
they  begin  to  be  apparent,  till  they  have  acquired 
an  inch  in  size>  are  generally  black,  with  an 
aspect  of  horn,  sometimes  brown  or  red,  but 
always  of  a  different  colour  from  the  base :  they 
are  striated  from  the  centre  to  the  circumference, 
and  have  almost  always  a  small  crystal  of  fel* 
spar,  or  a  grain  of  quartz,  for  a  cedtral  point. 
Sometimes  the  gland  is  not  completely  formed; 
its  place  is  only  marked  by  the  circular  spot 
round  the  central  grain.  The  greater  part  of 
these  glands  adhere  strongly  to  their  base,  per- 
fectly incorporating  with  it :  some,  but  not  those 
which  are  striated,  may  be  detached,  and  leave 
their  impressions.  It  seems  to  be  a  mixture  of 
steatite  which  favours  their  separation.  These 
globules,  which  are  not  always  harder  than  the 
paste  which  contains  them,  are  affected  by  fire 
like  petrosilexj  and  only  seem  to  differ  from 
their  base  by  the  kind  of  texture  that  a  peculiar* 
^gregation  has  caused  them  to  assume.*' 

Dolomieu,  following  the  observations  of  Saus- 
rare,  §  1079,  has  demonstrated*,  that  the  pelro- 
silex  of  the  Swedish  and  French  authors  is  a 


*  Joumftl  iW  Phyiique,  new  icries.  vol.  i.  p.  844. 
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compact  felspar.  It  is  sometimes  of  a  greenish 
hue,  from  a  small  quantity  of  steatite  dissolved 
in  its  paste  ;  and  sometimes  grey  or  black,  from 
a  mixture  of  bitumeui  as  Dolomieu  argues,  from 
its  becoming  white  before  it  melts.  Felspar  often 
passes  into  felsite,  and  the  latter  often  contains 
little  scales  or  crystals  of  the  former. 

This  ingenious,  but  prolix  and  discursive 
^TrujU^"*^  author,  distinguishes  two  kinds  of  felspar  >  that 
which  contains  lime,  and  that  which  contains 
magnesia.  The  latter  is  more  hard  and  weighty, 
and  less  fusible  than  the  other ;  and  as  it  ap- 
proaches to  the  nature  of  jad,  might,  by  a  com? 
plex  term,  alike  useful  for  precision  and  the 
F*uad.  memory,  be  called  feljad.  Some  granites  present 
both  kinds,  but  felsite  generally  contains  hme*, 
it  is  also  found  with  crystals  of  schorl,  plates  of 
siderite,  or  veins  of  quartz.  ^^H 

According  to  Dolomieu,  felsite  forms  the  tea^ 
of  several  porphyries  found  in  the  valley  of 
Niolo,  in  Corsica.  One  kind  is  green,  and  as 
fine  as  chalcedony,  sprinkled  with  an  infinite 
number  of  red  dots,  being  little  crystals  of  fel- 
spar. A  brown  felsite  porphyry,  of  a  schistose 
kind,  is  used  for  slates  in  the  village  of  Pergine, 
in  the  bishopric  of  Trent. 

"  The  mountains  of  Tyrol,  between  Trent  and 
Bolsano,  arc  almost  entirely  composed  of  per- 
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jihyrics,  with  a  base  of  petrosilex  of  differeij 
^Hits;  and  the  little  valley  of  Fierrozo,  in  whici 
^■dws  the  river  Fersina,  and  at  the  entrance  of 
^■hich  is  the  village  of  Pergine,  might  be  called 
^■le  valley  of  porphyries,  fronv  the  infinite  num- 
Pbcr  of  varieties  whicli  that  rock  there  presents, 
always  preserving  the  same- base.  There  are 
grey,  green,  red,  brown,  black.  There  are  some 
similar  to  bricias,  of  a  green  cement  with  pieces 
other  co/ours.  The  petrosilex  in  it  gradually 
to  the  granitic  texture,  and  to  the  state  of 
histose  rock,  without  the  beds  changing  their 
^direction."* 

^^  Rose-coloured  felsite,  from  Salberg,  in  Sweden. 
^■This  b  ioteresting,  as  being  the  petrosilex  of  Wal- 
^Hiius,  which  led  to  many  errci-s  of  the  Swedish 
■^EUid  French  "writers.  He  describes  tlie  following 
kinds  f. 

A  scaly  grey  petrosilex,  from  Salberg. 
^    A  scaly  brown,  from  Garpenberg. 
^B  The  red  scaly  petrosilex,  from  Dalecarlia. 
^P  Tbc  green  6oaly  petrosilex,  from  die  same. 
^    The  blackish  scaly,  from  Dannemora. 

He  then  describes  several  specimens  of  a  waxy 
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fracture ;  and  observes,  that  his  petrosilex  som&* 
times  runs  in  layers  in  calcareous  mountains  ;  so 
that  he  has  confounded  the  secondary  hornstein 
with  the  primitive  felsite.  When  a  stone  pa^sef 
into  jasper,  it  must  properly  belong  to  keralite  or 
rock-flint,  which,  like  jasper,  is  infusible. 


STRDCTDRB   II.      LAMINAR. 

This  kind  is  observed  by  Saussure  as  alreadj 
mentioned.  It  has  been  confounded  by  some  \vitb 
keralite  or  homstein. 
KUntsteiiu  The  cHnk-stone  of  Werner,  sometimes  ridiciv-^ 
lously  called  basalte  en  tables  by  the  French  lui- 
neralogists,  may  properly  be  classed  under  tlris 
division,  as  having  no  connexion  with  the  basaltic 
modes,  which  are  characterised  by  the  abundance 
of  iron,  but  most  intimate  relations  with  felspar, 
as  will  appear  from  the  following  analyses  by 
Vauquelin  and  Klaproth :  ,^ 

FELSPAR.  KLIXOSTEIK.  J^^ 

68,83     .     .     •     ,     .    ^7SS 
17,02 83,^0 


Silex 
Argil 
Lime 
Potash 


ron 


I 
Lq&s 


3,00 

13,00 


Soda 


S,75 
8.10 


1,00  (manganese  0,35)  3,?5 


3,15      (water  3) 


4^ 


100 


100 


The  klingstein  porphyry  of  Wemer,  which  he 
also  absurdly  calls  porphyry  slate,  is  a  schistose 
felsite,  w  ith  crystals  of  felspar ;  as  it  happens  in 
many  substances  that  au  earthy  and  compact  base 
is  spotted  with  crystals  of  the  same  substance,  tlie 
forms  of  some  of  the  nK)lecules  having  disposed 
them  to  crystallise,  while  the  others  became  scdi- 
mental.  The  klingstein  porphyry  is  generally  black 
or  grey,  but  sometimc^s  of  a  green,  yellow,  or 
brown  tinge,  like  the  klingstein,  which  seems  to 
admit  most  of  the  colours  of  felsite;  but  is  of  a 
schistose  texture,  and  contains  little  cavities,  often 
lined  with  quartz  crystals,  much  resembling  lava 
with  a  basis  of  felsite. 

As  the  French  seem  first  to  have  observed  this 
rock,  it  may  be  called  patrinite,  in  honour  of  Pa- 
trin.  an  eminent  French  Geologist  and  VolcanisL 
It  sometimes  contains  zeolite,  calcareous  spar,  and 
crystals  of  siderite.  Mr,  Jameson  has  observed 
I  that  it  is  sometimes  vesicular*,  or  full  of  little 
cavities,  "  but  not  so  much  so  as  basalt**  Part 
of  his  description  of  patrinite  may  be  transcribed. 

"  3.  It  occurs  sometimes  in  tables  and  columns; 
also  in  veins  that  traverse  sand-stone  and  green- 
stone, as  in  the  island  of  Arran. 

'*  3.  It  resists  the  action  of  tlie  weather  very 

I  *  This  epithet  seems  only  applied  to  basalt,  wackeii,  klin^tein, 
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obstinately.    After  very  long  exposure  it  becomes* 
covered  with  a  thin  crust,  which  has  usually  a 
[reyish-white  colour,  but  a  reddish  crust  in  iroi 
hot  varietie>s.^ 

"4.  Like  basalt  it  forms  single  conical  hills; 
but  they  are  not  so  regular,  and  are  more  marked 
Lwith  cliffs  and  irregular  rocky  fonns. 

**  5.  Excepting  small  traces  of  iron-pyrites,  and 
ron-sand,  it  contains  no  ores. 

"  6.  It  appears  from  observations  I  have  made 
:in  the  islands  of  ^\rran  and  Lanilash,  in  Dumiiies- 
[^ahire,  and  on  the  porphyry-slate  hills  near  Edin- 
burgh and  Haddington,  that  this  rock  passes,  ^a^^ 
the  one  hand,  into  compact  felspar  and  clay-ston^^ 
and,  on  the  other,  into  pitch-stone  and  basalt. 

**  7-  It  occurs  abundantly  in  the  islands  of  Arran 
and  Lamlash,  in  the  frith  of  Clyde ;  also  in  smaller 
quantities  in  the  upper  part  of  Dumfries-shire, 
and  in  the  county  of  Selkirk.  Braid  hills,  and 
part  of  the  Pentland  hills,  near  Edinburgh ;  the 
Girleton  hills  at  Haddington,  and,  according  t 
I'Diy  pupil  Dr.  Ogilvy,  North  Berwick  Law,  a 
Traprain  or  Dumpender  Law,  in  the  same  coun 
,»re  composed  of  this  rock.  I  suspect  that  the 
,'porphyry  of  Cumberland,  which  probably  occurs 
^emong  transition  mountains,  is  also  porphyry- 
^late.     It  occurs  in  great  abundance  in  fioheiuia; 

io,  but  in  less  quantity,  in  Lusatia;  in  the  pria- 
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[palhy  of  Fulda ;  in  the  Rhonpebirge ;  at  Hohen- 
Itnel  and  Hogau,  in  Upper  Suabia ;  at  Vicenza, 
in  tKe  Euganean  mountains ;  on  the  Pic  de  Teyde, 
in  Teneriffe;  and  in  great  abundance  in  Suuth 
America,  as  I  suspect  that  much  of  the  porphyry 
of  Humboldt  will  prove  to  be  porphyry -slate." 

■  It  may  likeArise  be  observed,  from  Brochant*s 
description,  that  patrinite  sometimes  occurs  in  glo- 

K  bular  masses,  imphtnted  in  other  rocks ;  and  also 

■sometimes  assume?  the  prismatical  forra>  in  groups 

Bof  more  or  less  regularity. 

^  To  these  remarks  may  be  added  the  curious 
description  by  Klaproth,  which  accompanies  his 

I  Analysis. 
"The  scWstose-porphjTy  is  a  species  of  stone, 
which,  notwithstanding  that  it  so  frequently  occurs, 
and  even  in  meisses  forming  entire  mountains  and 
rocks,  yet'was  dix>med  by  a  singular  fate  long  to 
continue  to  be  disregarded,  unknown,  and  con* 
founded  with  other  stones. 
"The  first  denomination,  under  which  it  has 
been  admitted  in  oryctognostic  treatises,  is  that  of 
hornschiefer  (bom-slate).  However,  this  name 
does  not  exclusively  belong  to  it ;  for  which  reason 
^various  authors  denote  by  the  same  name  several 
different  specie^  of  stones.  This  German  deno- 
mination seems  to  have  been  occasioned  by  the 
Latin  conteiu  Jissilis  of  Walkrius;  though  it  is 
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obvious  from  the  description  wliich  he  has  givien 
of  his  coruetis  fissiiis.  that  he  did  not  mejui  to  si^- 
uify  by  that  name  our  schistose-porphyry,  which, 
as  it  seems,  he  did  not  know,  but  the  hornbUnd' 
schiejer  (hornblende-slate  of  Kinvan).  J^ 

**  Otlier  authors,  as  Bom,  Ferber,  rec<?ivc  under 
tliis  name,  sometimes  different  vaiieties  of  the 
thonschiefer  (argillaceous  slate),  and  sometimes 
glimmerschiefer  (micaceous  slate). 

"  The  first  or}xtologi3t  who  has  awakened  the 
attention  of  naturalists  to  the  schistose-porphyry, 
and  given  of  it  an  accurate  description,  was  Char- 
pentier,  in  his  Mineralogical  Geography  of  the 
Electoral  Dominions  of  Saxony.  At  tlie  same 
time  he  gave  to  it  exclusively  the  name  of  hom-^ 
slate,  in  which  he  was  followed  by  most  of  the  Gei^fl 
man  mineralogists.  But  Werner  thought  other- 
wise. He  left  this  name  at  first  to  that  species  of 
stone,  which  afterwards  has  been  called  kieseU 
chiefcr  (siliceous  slate);  and  denominated  that 
which  is  the  subject  of  the  present  essay  schi'itnsc- 
porphi^ryy  in  order  to  distinguish  it  as  a  peculiar 
species  of  porphyry.  In  fact,  it  exhibits  the  mi- 
neralogical ci^ardcter  of  porphyry:  as  it  princi^J 
pally  consists  of  an  homogeneous,  hard,  siiiceoui 
ajid  argillaceous  aggregate,  in  ulucli,  though  but 
sparingly,  and  singly,  are  inter&{>ersed  small  la- 
melke  of  &ldspar>  besides  miaute  grains  of  hovoc 
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blende ;  yet  at  the  same  time  it  is  distinguished 
from  the  common  species  of  porphyry,  by  its  gross 
slaty  fracture.  But  since  to  die  principal  mass 
of  this  stone  the  name  of  klingstein  (souoding- 
6tone)  has  been  given,  because  its  larger  plateSt 
when  struck,  give  a  sound  almost  metallic;  it 
seems  timt  the  name  of  klingstein  porphyr  (kling- 
stone  porphyry)  would  be  more  characteristic,  and 
more  conformable  to  analogy. 

"  From  this  short  historical  account  it  may 
sufficiently  be  seen,  M'hat  great  uncertainty  and 
want  of  accuracy  has  even  of  late  prevailed  in  tlie 
geological  knowledge  of  the  mountainous  part  of 
the  globe.  For  this  reason  the  editor  of  the  m»9 
gazine  for  the  Natural  History  of  Swisserland  has 
highly  merited  the  thanks  of  the  public,  for  having 
occasioned,  by  means  of  a  prize-question,  that 
this  intricate  subject  has  been  investigated  by  two 
learned  mineralogists,  Karsten  and  Voigt,  and  cor- 
rectly explained  in  their  two  papers,  crowned  with 
the  prize ;  "  On  argillaceous  schistus,  horn-slate, 
and  on  wake*.'' 

*'  The  kiingstone-porphyry  belongs  to  that  divi- 
sion of  mountains  which,  by  modern  geologists,  are 


*  "  Magazin  tar  (lie  NaturkundeHcIvetiiaxs,"  by  Ih-  lldpfiicr. 
Zarich,  1788.    Vol.  iii.  page  l6S,  seq. 
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classed  with  the  trap-mountains*.  In  Gefmany 
it  occurs  chiefly  in  the  middle  mountains  of  Bohe- 
mia, in  Upper  Lusatia,  and  in  the  district  of  Ful- 
da.  It  does  not  form  coherent  ranges  of  moun- 
tains, but  always  only  detached  masses  of  rocks 
and  insulated  mountains,  commonly  on  the  side 
of  similar  basaltic  mountains.  It  belongs  to  the 
most  durable  saxa^  and  resists  the  withering,  in  an 
eminent  degree.  Only  on  its  surface  some  decay 
takes  place,  by  which  it  acquires  a  pale  clayey 
crust,  the  smoothness  of  which  renders  the  ascen- 
sion on  klingstone- porphyry  mountains  somewhat 
unsafe.  Some  of  these  mountains,  though  but 
sparingly  covered  with  fertile  soil,  are  nevertheless 
well  invested  with  plants  and  forest-trees ;  as  for 
instance  the  Donncrsberg,  near  Milleschau,  and 
the  Schlossberg,  near  Toplitz.  But  most  fre- 
quently the  klingstone-porphyry  occurs  in  the 
shape  of  cliffs,  which  are  dcntated  in  a  grotesque 
manner,   from  the  unequal,  mostly  vertical,  sc- 


I 
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*  In  the  German  trapp  Jormaiion,  This  exprcKion  ii  now, 
according  to  Emmcrling,  by  the  hieat  German  mineralogist*  used 
to  signtfy  all  mouniain*  constUuled  of  grQnslcin,  omygrfaloid,  •ch*»- 
tote-|x>rphyry,  ba&altc$>  and  their  snbontinatc  species.  All  tbcM 
dxt  called  trapp-gebirgtf  &iiice  those  ioxa  not  only  occur  in  mouo- 
taioi  of  tlic  same  kind,  but, also  very  much  agree  in  their  geo- 
gnostic  relations  >  so  that  evidently  they  are  of  the  same  formatioo. 
Transl. 
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^arations  into  large  plates  and  ill-formed  pillars. 

Ixamples  of  such  grotesque  rocks,  are  the  Bill 

;in,  near  Beiin,  and  the  £ngelhaus-bcrg,  not 

rom  Carlsbad. 

**  To  complete  tlie  history  of  this  stone,  I 

briefly  notice  an  opinion  which  has  of  late  been  in 


vogue, 


and  even  now  seems  to  have  its  abettors. 


I  mean,  tliat  the  klingstone-porphjTy,  as  well  a& 
the  basalt,   ttie  amygdaloid   (mandelstein),   aod 
other  trap  mountains,  have  been  considered  as 
volcanic  productions,  or  lavas.     It  does  not  be- 
long to  tlie  object  of  tlie  present  inquiry  to  repeat 
and  to  examine  what  on  both  sides  of  the  question 
bas  been  argued,  and  sometimes  with  violence 
disputed.     1  shall  only  mention,  that  in  the  se- 
veral attentive  inspections  with  which  I  examined, 
in  the  middle  mountains  of  Bohemia,  the  sites  of 
basalt  and  klingstone-porphyry,  I  could  not  dis- 
cover the  least  vestige  of  a  crater,  or  other  signs 
of  a  volcanic  nature ;  no  more  than  any  other  un- 
prejudiced observer  would  have  been  able  to  find. 
**  To  tliese  short  geognostic  remarks  I  sliall 
now  add  the  description  of  tlie  external  characters 
^  of  the  mass,  which  chiefly  constitutes  the  kling- 
stone-porphyry. 

"  The  colour  of  the  klingstone  is  grey,  now  and 
then  a  little  incUning  to  the  green.  It  occurs 
only  massive.     It  has  a  fine  grain^  an  uDeven, 


174  DOHAltl  n.      IlLIOMtS. 

coarBe^splintery^  fracture,  tnd  Imrgts  into  thick 
«kty  fragments.    The  edges  of  its  thin  splintery 
irmgaients  are  transparent     It  is  pretty  hard,  aiid 
at  the  same  time  considerably  tenacious.     Wlieii 
triturated,  it  yields  a  li^  grey  powder, 
"  Its  specific  gravity  is  8,575. 
"  The  lamellte  of  a  greyish  white,  strongly 
^ploulent  felspar,  which  are  interspersed  in  its 
sabstance,  together  with  the  very  minute  crystals 
of  a  black  hornblende,  give  to  it  Uie  character  of 
porphyry."* 
The  result  of  the  analysis  is— 

"SileK      .     *     .     .     .     57,25 
Alumine     «...     £3,50 

Lime 8,75 

Oxydofiron  .    .     .      3,25 
Oxyd  of  manganese         0,25 

Soda 8>10 

Watef 3 

98»10 

"  The  reflecting  natural  philosopher  will  know, 
without  my  suggesting  if,  how  to  appreciate  the 
value  of  this  discovery  of  the  presence  of  soda^  as 
a  constituent  part,  in  a  stone  which  occurs  in 
masses  of  the  size  of  entire  mountams.     It  opens 

•  Kbfrolli  Anal.  Emt^t,  ii.  18S. 
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to  lijm  a  new  view,  and  leads  him  a  long  step 
fiulher  in  hife  geological  inquiries.  We  now  see 
that  there  is  no  longer  any  occasion  for  the  theory 
hitherto  prevailing,  according  to  which  it  was  ima- 
gined necessary  to  consider  all  the  soda,  which  in 
nature  occurs  either  in  a  free,  that  is  uncombined, 
or  in  the  carbonated  state,  as  an  educt  arising  from 
a  decomposition  of  rock  salt,  or  of  sea  salt,  or  of 
that  from  saline  springs,  supposed  to  have  been 
carried  on  by  nature,  and  fo  have  taken  place  in 
an  unknown  manner. 

"  The  klingslone  employed  in  the  preceding  ex- 
periments Nvas  from  the  Donnersberg,  near  Mille- 
schau,  the  highest  of  the  middle  mountains  in 
Bohemia.  The  whole  mass  of  this  majestic  cone, 
which  is  above  two  thousand  five  hundred  feet 
high,  consists  entirely  of  this  stone.  From  its 
summit  the  picturesque  helds  of  Bohemia,  extend- 
ing for  many  miles  around,  present  themselves  to 
the  eye,  collected  as  it  were  in  a  pleasing  minia- 
ture painting ;  while  at  the  same  time,  at  a  farther 
distance  on  tlie  eastern  horizon,  the  Bohemian  and 
Silesian  Giant-mountains,  and  on  the  west  tike 
Franconian  Fichtelgebirge  (mountainous  region), 
are  discovered. 

"  If  we  now  reflect,  that  in  this  enormous  mass 
of  rock,  the  soda  constitutes  nearly  the  twelftli 
part  of  tlie  whole,  I  hape  it  will  not  be  thought  an 
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that  this  mountain  alone 


'r"' 


for  a  long  succession  of  year»  ^d 


exaggeration 
pable  of  providing 

to  come,  all  Europe  with  sutficient  soda;  pre- 
supposing, however,  tliat  expedients  should  be 
devised  to  separate  this  alkali  from  the  stone  by  a 
cheap  and  profitable  method*." 


STRUCTURB    in.      EARTHY* 

This  is  described  by  Saussure  as  of  an  earthy 
or  granular  appearance,  witli  long  and  irregular 
crystals  of  black  siderite,  sometimes  greenish.  ^ 
The  rock  was  mistaken  for  a  sand-stone.  lie  als<^^| 
mentions,  §  1 136,  a  rock  of  a  violet  red,  which  he 
conceives  to  consist  of  the  eartli  of  felspar  not 
crystallised. 

Earthy  klingstein-porpbyry,  from  Mont  Dor/ 
described  by  Daubuisson  in  his  account  of  the 
basalts  of  Auvergne, 

The  following  varieties  may  also  be  added  from 
the  former  great  petralogist :  Mi 

Rocks  of  felsite,  w  ith  veins  which  at  first  might^l 
be  taken  for  granite,    but  upon  examination  is 
found  to  present  only  felspar  and  mica,  and  some- 
times only  felspar  confusedly  crystallised. 
^  1194. 


•  lb.  103. 
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A  rock  of  green  and  violet  layers,  being  a  land 
of  felsite,     Sauss.  ^  1448. 

What  he  calls  a  trap,  with  a  paste  of  a  greenish 
grey  felsite,  and  grains  of  quartz  and  felspar. 
^2043. 

§  1558.  The  rotten-stone  of  England  may  be  Routii*u»«. 
regarded  as  a  kind  of  tripoli,  but  is  neither  porous 
nor  of  a  slaty  structure.     He  concludes  that  tri- 
poli consists  of  a  fine  saud  of  felsite. 


MODE  Y.    GRANITE. 

This  important  substance,  which  composes  Gonpoiitroi." 
the  highest  chains  of  mountains,  and  was  used 
by  the  Egyptians  in  the  earliest  monuments  of 
art,  is  chiefly  composed  of  felspar  and  quartz, 
which  have  been  already  described :  a  third  sub» 
stance  is  also  indispensable  in  granite,  namely, 
either  mica  or  sideritc.  And  even  when  both 
these  latter  are  joined,  the  most  exact  mineral- 
ogist or  geologist  could  not  refuse  tiie  strict  ap- 
pellation of  granite,  as  different  mixtures  may 
be  found  in  no  very  remote  parts  of  the  same 
rock.  As  some  granites,  instead  of  felspar,  pre- 
sent felsite,  yet  are  universally  admitted  into  this 
class ;  so  the  mica  may  pass  into  talc  or  steatite, 
or  siderlte,  as  ou  the  summit  of  Mont  Blanc,  and 
H     vot.  I.  V 
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the  siderite  into  iron,  without  changing  denomi 
nations.     Crystals  of  schorl,  or  garnets,  not  lo 
mention  the  precious  stones,  may  also  appear  in 
genuine  granite;  but  the  real  and  severe  deno- 
mination can  in   no  case  be  further  extended. 
When  there  are  only  two  essential  substances, 
with   a  granitic    appearance,    as    particularly 
Uranttei,     quartz  and  felspar,  tlie  term  granitcl  must  be 
admitted,  with  Saussure,  Kirwan,  and  other  ce- 
lebrated  geologists;  though  in  Italy  granitello 
is  used  by  artisans  for  a  complete  granite,  com- 
posed of  very  small  grains,  here  called  granitin; 
as  basaltin  is  a  fine  basalt,  and  porphyrin  a  6ne 
porphyry. 

These  observations  become  the  more  neces- 
sary, as  no  substance  lias  engaged  more  attention 
in  systems  of  geology,  and  no  two  authors  seem 
hitherto  to  be  agreed  in  precise  and  formal 
definitions  of  granitie  substances:  and  in  all 
sciences  it  is  well  known  that  no  question  can 
be  settled,  or  even  accurately  discussed,  without 
the  most  prtxiise  definitions.  Thus  in  the  ques- 
tion concerning  the  entrance  of  granitic  veins 
into  primitive  schisti,  some  den}"  that  the  granite 
in  these  veins  is  of  the  same  mixture  with  the 
taass;  and  it  certainly  would  considerably  in- 
fluence the  discussion,  if  the  mass  be  a  complete 
granite,  and  the  veins  only  granitel.     Nor  id 
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there  be  any  just  science,  if  terms 
used  in  a  lax  acceptation;  and  it  is  far  better 
to  err  in  the  contrary  extreme,  which  can  only 
be  accomplished  by  increasing  the  number  of 
^distinctions  and  denominations,  as  has  been  done 
in  gemmology. 

As  siderite  has  been  shown  to  be  among  the  Omute, 
most  primeval  substances,  and  is  found  enclosed 

Iin  the  crystallisation  of  the  most  ancient  gra- 
nites, so  as  to  evince  a  priority  of  formation  to 
the  quartz,  or  the  felspar,  which  never  appear 
to  be  intercepted  by  the  siderite  j  so  it  may  be 
^assumed  that  a  granite,  consisting  of  felspar, 
"  quartz,  and  siderite,  with  or  without  the  addition 
of  mica,  may  be  regarded  as  among  the  most 
ancient,  if  not  absolutely  primary.     Saussure 
observes  that  there  is  no  mica  in  the  granite  on 
the  summit  of  Mont  Blanc,  its  place  being  sup- 
plied by  siderite ;  and  remarking  the  same  dif- 
Iference  to  occur  in  the  granite  ejected  from  the 
depths  of  the  Italian  volcanoes,  he  is  led  to  the 
reasonable  conclusion,   that  this  construction, 
being  found   at  the  greatest  heights  and  the 
H  greatest  depths,  must  be  the  most  primordial. 
^  It  is  also  remarkable,  that  as  the  nucleus  of  the 
earth  is  inferred  by  astronomers  and  natural  phi- 
V  losophers  to  consist  of  iron,  which   is  seldom 
found  free  from  silex,  so  a  great  part  of  the  sum- 
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mit  of  Mont  Blanc  consists  of  granitel*,  or  a' 
mixture  of  felspar  and  siderite  ;  and  the  base  of 
all  lavas  consists  of  one  of  these  two  substance*^ 
Whether  however  we  join  the  HuttonianSt  ia^l 
considering  granite  as  tbe  newest  substance,  the 
last  ejected  from  the  bowels  of  the  earth;  or  the 
Wernerians,  in  regarding  it  as  the  most  ancient, 
being  deposited  from  above,  we  must  be  allowed 
to  view  a  substance  composed  of  felspar,  quartz, 
and  siderite,  as  not  only  a  complete  and  genuine 
granite,  but  as  perhaps  the  most  noble  denomi- 
nation of  that  class. 

As  Mont  Blanc  is  the  most  remarkable  grj 
nitic  mountain  in  the  world,  it  may  be  instructivi 
to  translate  Saussure's  curious  and  interestini 
account  of  its  summit.    Of  the  rocks  which  that 
great  observer  discovered  near  the  summit  of  that 
mountain,  he  gives  the  following  description  ; 
wliich  shall  be  followed  by  that  of  the  rocks 
observed  on  the  summit  itselff , 


11- 
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*  This*  as  Saussarc  especially  mentions,  §  1994,  was  the  syenibft 
of  WeniCT  at  the  time  when  he  wrote,  A.  D.  1 795 ;  but  Kant 
about  the  same  period  dcfiDcti  the  syenite  of  Werner  to  coiwsl 
(juartZp  eiderite,  and  felspar.     Jameson  bmvever  regards  syenite 
composed  of  fcUpar  and   hornblende;    but  Kirwan  ogreca  wl 
Karbten.     DoubuissoQ,  who  is  commonly  exact,  says  that  syenit*  k 
composed  of  febpar  and  siderite  j  and  that  any  quartz  or  mica  li 
Accidental. 

t  Saussure,  §  1999,  supposes  that  the  summit  of  Mont  Blaiw 
was  originally  about  two  leagues  under  the  surface  of  the  earUi, 
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1987-  "  The  naked  rocks  that  we  there  meet 
with,  and  which  form  two  kinds  of  arreted  or 
crests,  of  a  black  colour,  and  somewhat  saliant, 
which  we  clearly  see  from  the  banks  of  our  lake 
to  the  left  of  the  highest  summit  of  Mont  Blanc» 
are  granites,  here  detached  in  scattered  frag- 
ments ;  there,  in  solid  rocks,  divided  by  fissures 
nearly  vertical,  whose  direction  is  conformable  to 
that  which  generally  predominates  in  thesemoon- 
tain«,  that  is,  from  the  north-east  to  the  south- 
west, and  which  I  consequently  regard  as  layers. 

**  The  felspar  which  enters  into  the  compo- 
sition of  these  rocks  is  white  approaching  to 
grey,  or  green,  or  redish ;  it  yields  under  the 
blow-pipe  a  glass,  from  which  we  may  obtain 
globules  of  0,6,  transparent,  colourless,  but  full 
of  bubbles. 

**  The  felspar  is  here  pure,  there  covered  or 
even  mixed  with  a  substance  of  a  grey,  inclining 
to  a  sea-green,  colour^  without  lustre,  earthy, 
soft;  when  scratched,  whitish  grey.  This  sub- 
stance appears  to  be  an  earthy  steatite;  it  is 
di/Ecult  to  obtain  pieces  of  it  free  from  felspar; 
those  that  I  separated,  melted  under  the  blow- 
pipe into  a  greenish  glass,  translucent,  and  of  a 
very  unctuous  aspect.  They  became  discoloured 
on  the  iron  rod,  and  dissolved  with  efiervescence. 

**  The  whitish,  semi-transparent  quartz,  which 


Summit  of 
Hoat 


enters  into  the  composition  of  this  granite,  ap- 
pears a  little  unctuous  in  its  fracture;  a  frag- 
ment, of  the  fifteenth  of  a  line  long  by  a  thirtieth 
in  thickness,  or  of  0,067  by  0,033,  fixed  at  the 
extremity  of  a  thin  rod  of  iron,  became  peri'ectly 
rounded  in  the  flame  of  the  blow-pipe,  losing  a 
little  of  its  transparency,  which  in  this  piece 
appeared  perfect,  and  some  bubbles  rose  in  its 
interior.  This  quartz  is  therefore  more  fusible 
than  rock  crystal,  in  the  proportion  of  0,03^  to 
0,014. 

"  These  granites  are  frequently  mingled  with 
hornblende,  here  blackish,  there  inclining  to 
green.  ^ 

"  There  is  also  seen  chlorite,  often  of  a  black-^ 
ish  green,  sometimes  in  veins,  sometimes  in  nests, 
and  even  in  pretty  thick  masses.  It  is  soft,  but 
not  friable  j  of  a  very  fine  grain,  and  its  smallfl 
particles,  viewed  by  the  microscope,  appear  very 
translucent  thin  plates,  of  a  bright  green ;  but 
they  have  not  the  regularity  of  those  of  St, 
Gothard,  which  I  have  described  in  §  1893. 
This  fossil,  like  hornblende,  appears  to  retain  ia 
these  granites  the  place  of  mica,  which  does  not 
appear  in  it,  except  in  very  small  and  scarce 
spangles.  ^M 

"  Some  of  these  granites  appear  curious,  there^ 
being  small  cavities  of  angular  and  irreguh 
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s,  full  of  a  rust,  or  brown  dust.  In  breaking 
!  granites,  we  find  in  their  interior  small 
eS|  brown  and  dull  on  the  outside^  but  bril'* 
liant  and  of  a  very  pale  yellow  within,  and  whose 
fragments  are  attracted  by  the  magnet.  It  is 
from  the  decomposition  of  these  pyrites,  thattlie 
cavities  arise.  My  guides  found  fragments  of 
these  granites,  wherein  were  cubical  pyrites  from 
three  to  four  lines  in  thickness,  whose  fracture 
18  very  brilliant,  and  of  a  very  lively  brassy  yel- 
low: these  do  not  decompose  in  the  air. 

"  We  also  find  in  these  rocks  quartz,  with 
veins  and  nests  of  delphinite,  or  green  schorl  of 
Dauphiny  (actinote) ;  it  is  but  confusedly  crys- 
tallised, but  easily  known  by  its  puffing  up  un- 
der the  blow-pipe,  and  by  the  black  and  refrac* 
tory  scoria  into  \?hich  it  is  changed. 

*'  In  some  parts  these  granites  degenerate  into 
irregularly  schistose  rocks,  composed  of  quartjB 
and  felspar,  without  any  mixture  of  mica,  and 
whose  layers  are  separated  and  covered  with 
an  argillaceous,  nut-brown,  ferruginous  earth, 
which  melts  into  a  black  glass. 

"  These  same  rocks  of  granite  contain  a  vein 
of  granitel  almost  entirely  composed  of  laminar 
black  and  brilliant  hornblende,  and  of  grey 
translucent  felspar,  which  assumes  outwardly  a 
rusty  colour. 
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"In  short,  my  guides  found  also'm  these 
Kame  rocks  b.  palaiopctrc,  or  primitive  petro&ilex, 
of  a  grey  approaching  a  little  to  grecu,  trans- 
lucent at  the  thickness  of  a  line,  and  even  to 
1,  2,  5caly  in  its  fracture,  hard,  interspersed  in- 
ternally with  dots  of  a  deep  green,  which  are 
scarcely  visible  but  with  a  magnifying  glass,  and 
whicli  appear  to  be  steatite  j  and  also  some  rare 
dots  of  pyrites,  which,  in  decomposing,  stain  of 
a  rusty  colour  the  vicinity  of  the  places  they 
occupy.  This  stone  melts  under  the  blow-pipe 
into  a  white  and  bubbly  glass,  like  that  of  the 
felspar." 

Our  intelligent  author  thus  describes  the  rocks 
he  observed  on  the  summit  itself  of  this  cele- 
brated mountain : 

1990.  **  These  rocks,  situated  nearly  2 
fathoms  above  the  sea,  are  interesting  by  their 
being  the  most  elevated  of  our  globe  tliat  have 
been  observed  by  naturalists.  M,  Bouguer  and 
de  la  Condamine  ascended  the  Andes  of  Qnito 
to  an  equal  height,  and  even  some  fathoms 
higher  than  that  of  these  rocks  (2470  fathom 
they  were  not  however  acquainted  with  rock^ 
but  as  they  are  said  to  have  sent  to  France 
chests  full  of  specimens  of  the  mountains,  on 
which  their  trigonometric  operations  had  con- 
ducted them,  I  could  have  much  wished  that 
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these  speciinen^were  examined  by  connoisaeurs. 
The  late  duke  of  Rochefoucault^  a  man  equally 
distinguished  by  his  knowledge  a»  by  his  virtues, 
and  who  fell  the  innocent  victim  of  the  troubles 
of  a  country  for  which  he  had  made,  and  would 
have  yet  made,  the  greatest  sacrifices,  was  very 
willing,  at  my  entreaty,  to  make  the  most  careful 
researches  after  these  specimens,  either  at  the 
King's  garden,  or  at  the  Academy  of  Sciences, 
of  which  he  was  a  member^  but  he  was  neither 

le  to  discover  them,  nor  any  trace  of  what  had 
become  of  thcra, 

**  The  scarcity  of  specimens  of  rocks  situated 
in  similar  heights,  and  the  inferences  we  might 
draw  from  their  nature  in  different  systems  of 
geology,  induces  me  to  give  a  detailed  descrip- 
tion of  these. 

*'  They  are  like  those  of  ^  1987,  granites  in 
mass,  where  hornblende  and  steatite  hold  the 
place  of  mica,  which  is  there  extremely  thinly 
scattered;  the  sun  and  a  magnifying  glass  are 
necessary  to  enable  us  to  perceive  some  white 
and  brilliant  spangles;  it  is  even  doubtful  if 
these  brilliant  particles,  which  it  is  impossible  to 
detach,  arc  really  mica, 

"  Felspar  forms  the  dominant  part  of  these 
granites;  constituting  about  three  fourths  of 
their  mass.    Their  crystals,  nearly  parallelopi- 
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peds,  vary  as  to  size;  there  are  some  which  are 
an  inch  long,  hy  six  lines  broad.  They  are  of 
a  dull  white,  slightly  translucent,  little  brilliant^ 
of  the  kind  I  have  called  dry ;  under  the  blow- 
pipe they  yield  a  transparent  glass>  but  with 
bubbles,  from  which  may  be  formed  globules  of 
0,81,  and  consequently  fusible  at  the  70th  de- 
gree of  Wedgewood.  Upon  the  rod  of  sappare 
the  bubbles  dissipate,  and  there  remains  a  trans- 
parent milky  glass,  which  sinks  without  pene- 
trating or  dissolving.  These  crystals  of  felspar 
appear  here  and  there  greenish  and  dull,  on 
account  of  a  slight  coat  of  earthy  steatite  which 
covers  them. 

"  The  quartz,  which  forms  a  little  less  than 
the  fourth  of  the  mass,  is  of  a  grey  approaching 
to  violet  colour;  its  fracture  is  uneven,  briJhant 
in  some  places,  not  scaly,  hut  here  and  there 
rather  conchoidal,  a  little  flat.  Its  fusibility  is 
neaily  the  same  as  that  of  the  quartz  of  the  gra- 
nites of  §  1987. 

"  The  hornblende,  which  forms  in  the  mass 
too  small  a  portion  to  be  estimated,  is  of  a  black 
approaching  to  green ;  it  shows  some  tendency 
to  the  laminar  and  brilliant  form;  but  it  is  more 
often  merely  glimmering,  and  almost  earthy; 
fusible  into  a  brilliant  black  glass,  but  porous  in 
its  interior;  and  which  on  the  rod  of  sapparr 
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passes  to  the  bottle  green,  through  the  brown  ( 
afterwards  loses  its  colour^  and  disuJves  witU 
some  effervescence,  w  bich  proves  there  is  a  mix* 
tore  ofmngnesian  earth. 

"  The  earthy  steatite,  which  also  formsa  rerjr 
inconsiderable  part  of  the  mass  of  these  granites, 
resembles  that  of  ^  1987. 

**  Ml  these  granites  have  their  natural  divi- 
sions covered  with  some  coat,  either  green  or 
blackish.  Tins  is  an  earth  like  chlorite,  of  a 
green  almost  black,  and  a  little  shining  on  its 
exiernaJ  surface,  but  of  a  more  bright  green  and 
earthy  iu  its  fracture;  soft,  scratching  with  • 
greenish  grey  streak ;  at  first  turning  brown  un- 
der the  blow-pipe,  then  yielding  a  knob  =  0,^, 
or  fusible  at  the  18yth  degree  of  Wedgewood, 
This  knob  has  a  metallic  aspect,  somewhat  un- 
equal, and  a  little  dull,  like  that  of  bars  of  melted 
iron;  and  not  only  the  knob,  but  all  the  parts 
that  the  action  of  the  Hanie  renders  brown,  are 
strongly  attractable  by  the  magnet.  A  smdl 
Jragment  tried  upon  the  rod  of  sapparc,  at  fipsl 
infiltrates  like  ink  between  its  fibres,  then  be- 
comes of  a  dull  brown,  and  at  length  entirely 
discolours,  biit  without  any  appearance  of  dis- 
solution. 

"  The  green  coat  which  covers  other  pieces 
of  these  granites  iu  their  spontaneous  divisions. 
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is  less  dark,  pretty  shining,  translucent,  smo( 
and  even  a  little  unctuous  to  the  touch,  sol 
easily  scratched  to  grey,  changing  under  tkad 
blow-pipe  into  a  translucent  glass,  which   mP^ 
comes  transparent  on  the  rod  of  sappare  and 
dissolves,  but  without  effervescence.    This  ci 
appears  to  be  of  the  nature  of  steatite ;  h\\\ 
have  not  been  able  to  obtain  pieces  of  it 
liciently  large  to  measure  its  degree  of  fusibili 

The  rocks  of  the  southern  parts  of  this  s 
mit  he  thus  describes,  §  1993: 

"  1.  Granites  perfectly  similar  to  those  beft 
mentioned,  ^  1987. 

"  2.  Syenites  or  granitels,  that  is,  rocks  co~ 
posed  of  laminae  of  black  ijornblende  and  white 
felspar,  also  laminar,  but  both  in  such  small 
parts,  that  we  may  as  well  give  the  name  of 
trap  to  these  rocks,  according  to  the  definition 
I  have  given  in  §  1945, 

"  3.  A  primitive  petrosilex,  or  palaiopetrCj 
a  pearl  grey,  translucent  to  two  thirds  of  a  line, 
with  a  scaly  fracture  in  large  and  small  scales* 
sufficiently  hard  to  yield  bright  sparks,  but  hav- 
ing a  grey  streak  when  scratched  by  a  sharp 
pointed  steel.  Under  the  blow-pipe  we  maj 
form  globules  of  0,45}  which  indicates  llie 
fusibility  of  pig-iron,  126  or  130  of  W 
Vf4^QtL     It  U  a  firey  glassj  semi*trani 
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fy,  wliicli  on  the  rod  of  sappare  gaim  m 
transparence  and  sinks,  but  without  penetrating 
or  dissolving,  and  even  without  entirely  losing 
iU  bubbles. 

**  This  palaiopetre  contains  veins  of  from  one 
to  three  lines  in  breadth,  which  cro^  at  different 
angles,  and  small  nests  of  a  deep  leek-green  horn- 
blende, confusedly  crystallised,  or  in  plates  rardy 
straight,  or  in  middling  large  fibres." 
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^^S^ect  i.     Fehpavy  quartz^  and  zidtrlte,  often 

joined  with  mica. 

Red  granite  of  Egypt,  from  tlie  quarries  visited 
by  many  travellers  beyond  Syene,  whence  it  u 
called  Syenites,  by  Pliny,  wiio  specially  mentions 
that  the  obelisks  are  composed  of  it ;  wiiile  it  is 
universally  adniittcd  that  they  are  a  mere  and  ge- 

yuiine  granite,  often  containing  no  siderite  *. 

^B*  Both  Agricola  aud  AJdrovandi  aicntioa  tyciutc:   ihe  btier 
K^s,    Vuigits  i^peUai  hoc  genus  marmorh  granitum  rubrum  eum 

K'*'-^  dittretur  pyrrliopoikiloUi  the  latter  vord  being  aUo  umiI  by 
y  to  denote  the  Bcry  red  varieg^on  of  the  feUpar. 
jkhc  cejeljiracd  Zoega  aho  inform*  us  poiitively  that  &1I  the  obe- 
liska  arc  of  the  ancictiL  Syenite,  that  if,  as  he  ad'\%,  our  red  gnnite. 
**  Vcrum  cniinvcFo  omnet  obclisci  in  Huropte  civitatibus  obvi^ 
«ibi  excipiu  untun  Ftoreatinum  («  granite  Jiuco),  el  tnaxiioa  qmv 
que  pars  corutn  qui  in  £gyptu  cxiUnt,  jitiqiie  m  Abfnioiaf  ficti 


Stcniitt. 
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The  learned  M.  de  Sacy,  in  hii 
ladon  of  Abd-allatif,  or  Abdoladpl 
A'  D.  12)0,  wrote  a  curious  ac€< 
Tises  the  words  e/le  est  de  gratiit^ 
rouge,  tiqiutky  qui  est  (Fune  extrtn 

It  appears  from  the  same  work 
the  pyramids  were  covered  with  gn 
with  hieroglyphics ;  which  Uie  Arab 
might  fill  a  book  of  ten  thousand 
bert,  in  his  description  of  the  pyraj 
the  fragments  of  that  covering,  as  j 
coloured  felspar,  a  little  quartz,  and 
like  that  of  Elephantina,  near  Syeni 
ing  existed  till  at  least  the  tiiirti 
Curious  authorities  concerning^ the  j 
called  Pompcy's,  particularly 

nuile  Sffwiie  hpide,  qucxn  et  pyrrhopt 
autcm  granito  rotso,  Ulhologi  granilen  rul 
IXoiniv  1797.  folio,  p.  UU. 

Pelrini,  on  breaking  some  pieces,   found 
hornblende,  it  was  always  mixed  with 
black  spou.     Ibid. 

Granite  seems  first  to  be  mentioned]  by 
•gcs,  Vacca,  whose  descripiion  of  Home  it  pi 
bueon  in  his  Diarinm  Italieum.  Vacca  repeat! 
moT  granitum  jEthalia  intuiaf,  Uiat  is,  "  granjl 
ifeleofElba,"  whence  he  suppowd  it  came.  fTB 
probably  aa  ancient  as  die  restoration  of 
lhirtc«nth  cetitiir)'. 

*  Parisj  IBIU,  4tO.  p.  18S. 
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A.  D.  400,  may  be  found  in  the  swne  work.     It 

belonged  to  the  Serapaan,  whicli  was   a  nobi 
library,  much  reduced  by  Diocletian,   when  h 
ordered  the  Egyptian  works  of  alchemy  to  \Xvb 
flames*. 

Tlie  same,  with  large  patches  of  sidcrite,  in  the 
sphinxes  of  the  museum  at  Paris. 

The  same,  running  in  veins  through  grey  gra- 
nite. 

Grey  granite  of  Egj'pt,  consisting  of  felspar, 
quartz,  and  sidcrite :  the  pserromon  of  the  ancients, 
from  its  resembling  the  colours  of  a  starling. 

Black  and  white  granite,  consisting  chiefly  of 
siderite  \>-ith  quartz,  and  a  little  felspar. 

Dull  green  granite,  of  green  siderite,  with  a 
little  quartz  and  felspar. 

Yellowish  granite,  of  granular  quartz,  yellowish 
felspar,  and  greenish  siderite,  in  large  plates  with 
metallic  lustre,  from  Zillerthal. 

Red  granite,  of  felspar,  quartz,  and  liornblende, 
from  Peterhoff  in  Russia. 

The  same,  fj-oni  Mount  Sorel  in  Leicestershire. 


*  Oros.  vi.  Id.  Some  theorettc  Fruich  writers  had  inferred  that 
the  Egyptiaiu  were  nc^^rou  (in  opposition  to  the  mumnues  U>cfD- 
•elves),  becouse  they  thought  the  Sphinx  has  D^;ro  features.  Abd- 
alUtif,  p  179.  tcUs  us  it  w3i  originally  painted  red,  and  the  colour 
was  niU  fresh  in  his  timo ;  nay  Grobert,  p.  3S,  observed  a  jellowish 
tinge  ia  parts  not  rubbed. 
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It  also  appears  in  masses  on  the  road  to  Quaru- 
don.  ^M 

It  is  also  found  in  Greece^  Norway,  Saxony^* 
the    Hartz,   Suabia,  Stiria^  Scotland,  and  man; 
other  countries. 


1 


3 


Aspect  2.  Felspar,  qtiartz,  and  mica.  Red 
granite  of  Egypt,  without  sideritc,  which,  as  Wad 
justly  observes,  constituting  all  tlie  obelisks,  is  the 
real  Syenites  of  Piiny.  The  mica  is  sometimes 
greenish  black,  sometimes  tombac  brown,  some- 
times grey,  sometimes  black.  ^M 

The  same,  variegated  with  grey  felspar.  ^ 

Grey  granite,  psaronion,  of  the  same  com] 
sition,  from  the  same  country. 

Green  granite.     Of  this  I  have  only  seen  oi 
specimen,  found  by  Roziere  in  the  ruina  of  Om- 
bos,  in  Upper  Egypt.     It  is  the  most  beautiful  of 
all  the  granites,    the  felspar  being  of  the  finest 
emerald  green,  the  mica  silvery,  and  the  quarts- 
transparent  white*.  ^M 

Blue  granite,  of  white  quartz,  silvery  mica,  and 
felsite  of  a  sky  blue,  from  Krieglach,  in  Stiria. 
This  granite,  which  is  found  in  large  masses  in  the 
highway,  only  yields  in  beauty  to  the  green  ijhd 

*  Bes9on,  in  his  memoir  oa  Oie  granitel  of  Corsica  (J,  dt  PhJ),     i 
mentions  a  gmnite  of  greyish  quartz,  and  beautiful  senu-tronsparcnl 
green  fcU^^ar. 
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Egfpti..  Bora  says,  that  even  the  quartz  is  some* 
times  tinged  with  blue ;  which  may  be  the  Prus- 
siat  of  iron. 

,  Red  granite,  with  large  mica,  approaching  to 
talc,  from  Portsoy,  Scotland. 

The  same,  with  crystals  of  schorl,  from  the 
same  place. 

•  Red  granite,  joined  with  Hrey  marble,  fiv>m 
the  Isle  of  Tirey, 

Rose-coloured  granite,  from  the  Lago  J\fag- 
gtore. 

firo  wn,  or  Isabella  colour,  from  the  Vosges 
mountains,  France. 

For  the  green  of  the  Vosges,  seeTalcous  rocks. 

White  granite,  from  the  Alps,  which  are  chiefly 
composed  of  this  substance.  * 
.    Reddish  granite,.  fix)m  the  Carpathian  moun- 
tains.  Born,  i.  377. 

Red  granite,  in  which  the  felspar  assumes  a 
round  or  oval  form.     This  granite,  found  not  &r 
from  Petersburg,  forms  the  basb  of  the  statue  of 
Peter  the  Great     Patrin,  i.  95*. 
■    Pale  yellow  granite,  from  Greenland. 

Granite,    with    pearl-coloured    felspar,    from 
Austria. 

Gi-anite,  with  red  felspar,  and  very  long-grained 

*  Pini  (Febpaths  de  BavcDO,  1779)  Bvo,  p.  41)  mc&tioDt  oral 
erystait  of  f«lipaT«  like  a  cylinder  <m  ao  oral  base. 

VOL.  X.  ^     O 


DOkltK   Xlk      8ILICS0CB. 

mica,  which  passes  into  sideritc,  ironi  the  cele^- 
brated  quarry  near  Petersburg.  Karstcn  Lesk. 
Mus.  374. 

-   Granite,  with  milk-white  felspar,  spotted  with 
red,  from  the  &anie  place.     lb. 
'    Granite,  with  tonibac  brown  mica,  from  Bo- 
hemia. ^H 

Granite,  with  I-abrador  felspar,  from  Norway  ^ 

Wiiitc  granite,  of  which  the  Escurial  was  bu 
from  Spain. 

Violet  granite,  containing  large  crystals  of  vio- 
let-coloured felspar,  from  tlie  Isle  of  Elba, 

Grey  granite,  from  the  Ilaitz, 

White  granite,  from  the  Cevennes  mounta 

Dark  blue  granite,  from  Brazil. 

Black  granite,  Mith  black  felspar,  from  tiie  Alps. 

Grey  granite,  from  Cornwall,  the  moorstotie  of 
the  country.     It  is  white,  with  black  and  ^rhite 
mica,  large-grained,  and  takes  a  good  polish.     Da 
Costa,  whose  book  appeared  1757,  aays,  p.  273, 
that  it  abounds  witli  that  kijid  of  quartz  which  is 
called^'if^^;'  by  the  Germans.     In  the  iafancY 
the  science  the  names  of  discrimination  were 
few;  and  they  will  increase  in  proportion  a& 
advances*. 


n  vio-    , 

4 


*  In  hi»  OhstTVAtipru  Mineralogi^ue$  $ur  Its  Vosget,   Njocy, 
1789,  8vo.  Sivr^  iaforma  \\t,  p.  9:1^  that,  on  t  mouuuin  Dou 
(naguy.  there  cKcur  viuieticf  o(  beautiful  granites  in  ctcUwhcd  bt 
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fi  gmtiites   near  the   Hermitage,   in   Dau- 

tny,  which  yields  the  famous  wine  so  calli 

Pten  present  specks  of  a  greenish  black  mica  in 

le  very  heart  of  the  crystals  of  quartz;  being 

lalpably  the  same  mica  which  is  interspersed 

trough  the  granite.     Sauss.  §  1621. 

Ay  gi*anite,  which  Saussure  says  is  of  a  new 

►rmation,  crystallised  in  the  crevices  of  mica 

ilate,  mostly  composed  of  felspar,  partly  also  with 

iqiiartz  and  mica.     §  1^67* 

A  granite,  of  which  the  quartz  is  of  a  lavender 
blue,  the  felspar  of  a  yellowish  white,  and  the 
mica,  which  is  rare,  of  a  dull  leaden  colour. 
^2144. 

Granites  with  round  crystals  of  felspar,  like 

I  that  of  Finland.     §  1195. 


STRUCTURE   U.      OF   A   SMALL  GRAIN. 
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White  granite,  with  black  siderite,  from  Mount 
Sinai.  On  this,  according  to  tradition,  the  Laws 
of  Moses  were  engraved. 

Red  granite  of  Egypt,  passing  in  a  vein  through 
grey  granite,  with  patches  of  siderite,  brought  by 
Iloziere  from  the  quarries  of  Syene. 


«luch,  from  the  sharpness  of  their  ang1»,  »Dd  other  9ympu>int, 
Mem  even  to  have  cryilallised  apart.  These  are,  roK-colour  with 
^ecn  spots,  bUck  with  white  spots,  green  and  white,  gre^  with  red 
•pot>»  brown  with  prcn  vans. 

OS 
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Grey  granite,  of  quartz  -  felspar  and  sideritey 
from  Egypt    Wad. 

Small  or  middling  grained  granite,  with  felspar 
partly  grey  partly  red,  from  Egypt    Wad. 

Grey  granite,  from  the  same  country,  veined 
with  felspar  partly  grey  partly  red.    Id. 

Most  of  the  kinds  enumerated  in  the  former 
Structure  may  also  be  found  in  this.  For  the 
smallest  or  very  minute  grained,  see  granitin. 

Small  grained  white  granite,  with  siderite,  frpm 
the  summit  of  Mont  Blanc. 

White  quartz,  brown  or  reddish  felspar,  and 
black  sidgite,  from  the  Italian  Alps. 

The  same,  from  the  Isle  of  Elba. 

Grey  granite,  with  garnets,  from  Bohemia. 

The  same,  from  Norway  and  Scotland. 

Grey  granite,  from  Alen9on.  This  is  tlie  com- 
mon granite  used  at  Paris. 

Grey  granite,  with  nodules  of  granitin,  from 
the  Alps  of  Dauphiny. 

Light  grey  granite,  with  red  lines  composed  of 
garnets,  from  Namiest  in  Moravia. 

Grey  granite,  with  veins  of  basaltin,  from  Nor- 
way. 

Secondaiy  granite,  in  thin  layers,  from  the  cave 
of  Gribon,  Isle  of  Mull. 
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Saussure  has  described  this  rock  with  such 
:curacy  and  precision,  aiid  has  himself  so  distiii- 
lished  it  from  gneiss,  that  it  is  surprising  it 
lould  since  have  been  referred  to  the  latter.  In 
leiss  the  veins  of  mica  run  parallel  through  tlie 
►ck,  which  regularly  splits  in  their  direction.  In 
^eincd  granite  the  scams  of  mica  are  irregular, 

5uid  terminate  abruptly  in  various  directions,  being 
let  by  the  solid  rock. 
Saussure  discusses,  §  1726,  the  differences  be- 
reen  gneiss  and  his  veined  granite.     In  the  latter 

the  elements  are  interlaced  among  each  other; 

while  in  gneiss  there  are  fine  leaves  of  pure  micaj 

I  which  alternate  with  leaves  composed  of  quartz 
luid  felspar. 
He  mentions,  §  1799,  an  extent  of  more  than 
four  leagues  and  a  half  of  veined  granite  in  hori- 
zontal beds :  and,  §  1 802,  veined  granite  in  double 
zigzag,  sometimes^  between  other  beds  in  right 
lines,  which  proves,  according  to  Saussure,  that  it 
is  the  effect  of  crystallisation.  That  veined  in  zig- 
zag is  of  a  very  fine  kind,  the  quartz  being  scarcely 
distinguishable,  while  the  beautiful  white  veins 
appear  to  be  catircly  composed  of  granular  fel- 
spar, resembliiig  a  small-graiucd  warble.    The 


mica  is  also  in  small  spangles,  some  black,  but 
chiefly  of  a  beautiful  silver  white. 


mtCCTDKB  IV.      MINGUUK 

Some  of  this  kind  have  already  been  incidentall; 

mentioned.    Besides  schorl  and  garnets,  Saussui 
observed  chalcedony  in  granite,  for  which  see  tl 
Composite  Rocks,     Chlorite  and  actinote  are  not 
uncommon  in  granite;   and  the.  talc  sometimes 
passes  into  steatite.     Even  calcareous  spar 
been  found  in  granite ;  and,   when  decompose 
porcelain  earth,  for  which  see  the  Decompos* 
Rocks.     Not  to  mention  the  metals ;   primiti^ 
gjpsum,  anthracite,  gneiss,  basalt,  and  other  sub- 
stances, also  occur  in  granite.  ^H 

Granite,  in  veins  in  schistus,  Saussure,  §599, 
from  Valorsine.  He  describes  it  as  passing  through 
his  roche  de  come,  which  is  generally  a  magnesian 
basalt;  the  granite  is  of  grey  quartz,  vhite  fel- 
spar, and  grey  mica,  and  is  regarded  by  him  as 
formed  by  infiltration. 

Granite,  in  veins  in  primitive  slate,  from  Scot- 
land. 

Granite,  with  veins  of  granular  quartz,  from 
Forez,  France. 

This  account  of  one  of  the  most  important 
interesting  rocks,  shall  be  terminated  by  Zoega*^ 
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ideas  concerning  the  manner  in  which  it  was  9cul| 
tured  by  the  ancients,  as  they  may  perhaps  aflbrd 
useful  hints  to  the  modem  artist*. 

*'  Some  further  observations  occur  concerning 
the  Barberiai  obelisk,  in  the  engraving  of  wiiich 
some  inatnimeuLs  seem  to  have  been  used,  of 
which  there  is  no  vestige  in  llie  large  obelisks; 
for  the  straight  lines,  or  those  which  form  segments 
of  circles,  are  neitlier  sharply  cut,  nor  have  they 
an  equal  depth ;  but  the  concave  bottom  is  deeper 
the  middle  part,  and  fainter  at  each  end,  till 
the  lines  gradually  vanish.    Nor  do  they  terminate 

reciscly  in  the  point  assumed  by  the  sculptor; 
but  the  slender  portion  extends  beyond  tlte  limits 
of  the  figure, 

"  Hence  it  is  clear  that  the  furrows  were  not 
made  with  a  graver,  nor  with  emery,  rubbed  ais 
usual  with  a  blade  in  the  form  of  a  knife,  but 
with  a  kind  of  semicircular  saw,  to  which  emery 

.'as  subjected,  and  by  alternate  motions  of  that 
Instrument.  But  in  the  right  lines  only ;  for  where 
they  are  curved  the  saw  must  also  have  been  of 
that  shape.  When  however  the  figures,  wliicb 
rise  in  the  cavities,  are  more  turgid,  and  each  part 
disfigured  with  some  globosity,  it  is  probable  that 
they  were  formed  with  a  little  auger  or  trepan,  or 


Anrient 
cctilittutt;. 


*  For  the  origitia];  see  Appcodiy. 


a  kind  of  tube  or  hollow  borer^  by  the  assistance 
jo(  emery,  although  no  vestige  of  such  an  instru- 
ment appear,  the  surface  of  the  figures  having 
been  polished  by  friction.  It  was  natural  that 
the  artists  should  study  to  save  time  in  this  kind 
of  work,  and  effect  by  saws,  iuctri,  and^  friction, 
what  appears  to  have  bc^n  accomplished  in  the 
great  obelisk  by  the  chisel  or  graving  tool,  or 
emery  rubbed  with  a  blade.  ^3 

"  6.  Our  artists,  when  they  wish  to  cut  an^* 
figure  on  granite,  in  the  first  place  make  a  model 
of  a  Uiin  plate  of  iron,  which  being  fastened  to 
the  plane  stone,   they  take  another  plate   likci^B 
short  knife,  and  use  it  to  cut  a  furrow,  by  the  help 
of  emery,  around  tlie  model  first  mentioned.    TRc 
furrow  being  thus  impres&ed  to  a  certain  depth, 
they  take  off  the  model,  and  begin  to  attack  the 
intermediate  space  with  a  sharp  graver  or  chxacl     i 
called  subbia.    They  then  begin  to  form  the  figure, 
with  a  little  sharp  hammer  called  pungetto  ;  and 
afterwards  soften  it  with  a  broader  hammer  called     i 
fiiartdlino.     This  done,   they  polish  it  ^\itll  lead 
and  emery ;  and  afterwards  add  the  snjaller  linea- 
ments, partly  with  a  fine  chisel,  partly  with  the 
blade  in  the  form  of  a  knife  and  emery.     Lastlj 
they  polish  the  whole  with  tlie  finest  emery,  called 
spoitrig/ia. 

"  7.  Del  Rosso  thought  be  discovered  mar 
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the  auger,  in  the  obelisk  of  lieliopolU ;  and 
inns,  that  without  this  instrument  duuracters 
>uld  not  be  cut  in  a  granitic  rock.  But  he  soeins 
di*icuss  a  subject  which  he  had  not  studied  ;  for 
lere  could  be  no  use  for  the  common  auger,  also 
called  a  trepan,  in  (his  stone,  which  is  harder  than 
iron.  But  the  other  auger,  which  is  a  brass  tube 
tntrived  to  act  on  emery,  though  a  convenient 
istrument,  is  yet  unnecessary,  and  is  only  used 
fy  our  artists  in  forming  deep  furrows."* 


MODE  VI.    GRANITIN. 


When  granite  is  composed  of  extremely  mi-   DMcription. 

nute  particles,  it  is  not  easily  distinguished  from 

basalt,  or  rather  from  basalton,  the  grunstein  of 

BMTemer,     But   where   particles   of  siderite,   or 

H^en  of  basalt,  which  is  an  earthy  siderite,  are 

H&ingled  with  particles  both  of  quartz  and  felspar, 

^hbe  substance  is  a  grauitin.     When  siderite  is 

^vixed  with  felspar  alone,  it  is  basalton,  or  the 

green-stone  of  Werner;  the  real  basalt,  or  iron- 

litone  of  the  ancients,  seeming  properly  to  admit 

of  no  mixture,  except  spangles  of  siderite. 

Several  ancient  monuments,  supposed  to  be 


*  Zorgftdr  ObeliscU,  p-  I89,  scq. 
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green  basalt,  are  really  of  granitin  with  particles' 
of  siderite,  as  mica  is  never  so  much  comminuted. 
Granitin  also  often  forms  nodules^  or  veins»  in 
large  or  small  grained  granite,  in  almost  every 
country  where  that  substance  occurs ;  but  thii 
substance  being  rather  of  microscopic  observa- 
bawiit.  tion,  the  specimens  are  not  common.     Green 
basalt,  properly  so  called,  should  be  homoge- 
neouSy  or  present  only  spangles  of  siderite;  butj 
may  contain  occasionally  very  minute  particl^H 
of  quartz  only.    The  Isis  of  the  Capitol,  Ferber, 
33  U  is  of  granitin. 


MODE  VII.    GRANITON, 


When  the  crystals,  especially  those  of  felspar, 
are  extremely  large,  that  is,  from  two  to  six 
inches  or  more  in  length,  the  substance  may 
well  be  called  a  graniton.  It  is  common  in  the 
Alps,  and  other  granitic  mountains;  and  exaa^^ 
pies  may  be  seen  in  the  foot  pavement  of  Wei^| 
minster  bridge*.  Graniton  presents  the  com- 
mon colours  of  granite,  tliat  is,  white,  grey,  and 
red. 


4 


*  Mr.  Smeaton  says  it  caDic  from  Ltanlivcry^  near  Fowey,  la 
Cornwall. 
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Graniton  may  also  be  denominated,  from  the 
ica  assuming  the  size  of  plates  of  talc. 
Other  aggregates,  often  confounded  with  gra- 
nites, may  be  found  in  the  division  of  Composite 
Rocks. 


MODE  VUI.    GRANITEL. 

The  mountains  called  primitive  chiefly  con*  DrfoWoB^ 
sist  of  four  substances,  blended  in  various  mix- 
tures, namely,  felspar,  quartz,  siderite,  and  mica. 
Without  three  of  these  substances  the  appel* 
lations  of  granite  become  vague  and  improper; 
and  have  occasioned  great  confusion  in  orology, 
or  the  description  of  mountains.  Where  only 
I     two  occur,  the  greatest  of  all  geologists,  Saus- 

|$ure,  has  used  the  name  granltd ;  and  his  ap- 
pellations, when  not  contradicted  by  necessary 
distinctions  arising  from  recent  discovery,  ought 
always  to  be  received  with  singular  respect. 
The  term  granitel  is  also  confirmed  and  appro- 
priated by  the  circumstance,  that  as  the  word 
^Hranite  is  now  consecrated  by  universal  and 
^^l^erpetual  usage,  being  derived  from  the  Italian 
granUot  as  presenting  the  appearance  of  grains 
or  kernels*;  so  a  modification  of  granite  ought, 

*  It  has  been  ridiculously  satd^  that  ic  i$  dcriveU  from  the  gfm 
ranii*i  id  Pliny ;  which  would  oaly  imply  z  ttonc  ihnped  like  il 
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Mica  of  no 

MVDUUt. 


in  due  analogy,  to  receive  its  name  from  the 
same  language. 

GraQitei  sometimes  coDsisls  of  as  minute  par- 
ticles as  grauitiu,  so  as  to  assume  the  appearance 
of.a  coarse  basalt.  From  this  confusion,  a^ 
Wad  observes,  some  of  the  Italians  denote  the 
ssivne  substance  graniteilo  verde  di  Egitto^  which 
others  call  bamltc  verde.  He  describes  two  spe- 
cimens*: •*  1.  Granite  with  very  minute  grains, 
consisting  of  greyish  white  felspar,  and  siUeriie 
of  a  dark  green,  in  equal  portions.  2.  Granite 
of  a  very  small  grain,  composed  of  greyish  white 
felspar,  and  greyish  black  sidcrite,  mixed  with, a 
larger  portion  of  olive-green  sidcrite,  which  rea- 
ders the  rock  green.*' 

Mr.  Kirvvan  has  justly  observed,  that  the  sina* 
pie  addition  of  mica  to  any  stone,  cannot  alone 
entitle  it  to  be  placed  in  the  granitic  division,  as 
mica  does  not  form  a  grain,  but  attaches  itself 
indificrenlly  to  many  sorts  of  stones  j  for  there 
are  micaceous  limestones,  micaceous  saudstoues, 
micaceous  serpentines,  &c.  &c.  Mica  must 
therefore  be  totally  excluded  from  the  granitelsi 
and  felspar  with  mica,  or  quartz  with  mica»  can 


crane's  bill,  gt-ranittm!    But  Pliny  Bays  himself,  xxxvii.  1 1,  d  gnu 
eotlo  geratiiUi.    See  Lact,  p.  17O,  for  a  print  of  a  G«ranite$.     FSif 
ihe  first  appearance  of  the  word  graniio,  sec  a  former  uote. 
•  Fossil  iEiij'i>  p.  7- 
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only  be  properiy  classed  inth  the  simide-  rocks 
of  felspar  or  of  qaarte.  There  sre  therefore  obIj 
three  genuine  stnictnres  of  granitd;  nandj, 
1.  Felspar  with  siderite.  S.  Felspar  and  qoartz. 
3.  Quartz  with  siderite. 


STRUCTURB  I.     WBRNZRITE,  VSLSPAE  WnB  SIDIEITB. 

The  appellation  has  been  derived  from  this 
celebrated  mineralogist^  who  well  desexres  to  give 
his  name  to  one  of  the  most  important  substances 
in  nature.  It  is  also  mteoded  to  ccHupensate, 
while  it  calls  to  memory.  Ins  noted  syenite,  a  term 
so  ill  chosen  as  to  have  introduced  confusion,  in- 
stead of  illustration.  The  syenite  of  Werner,  as 
already  mentioned,  consists  of  felspar  with  fide- 
rite,  that  is^  the  former  h  more  abundaot;  but 
in  basalton,  or  grun&tein,  the  siderite  predomi- 
nates, and  ^ves  a  black  or  greenish  colour;  while 
Wemerite  is  generally  reddish.  Yet  the  syenite 
of  Werner  sometimes  contains  quartz  and  Uack 
mica,  which  infaUibly  constitute  a  granite;  and 
the  stone  should,  in  that  case,  be  said  to  pass  into 
granite.  The  appellation  of  Wemerite  b  here 
strictly  confined  to  a  mere  and  sole  admixture  of 
felspar  with  a  smaller  portion  of  siderite ;  and  as 
colours  form  the  meanest  of  all  distinctions,  no 
consideration  is  paid  to  that  drcomstance. 
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Wcmerite  of  white  felspar  and  black  sHerite, 
from  Mount  Sinai,  It  sometimes  passes  into 
granite;  and  is  reported  by  tradition  to  be  the 
stone  on  which  the  commandments  were  en* 
graven. 

Of  red  felspar  and  black  siderite,  from  the 
Alps.  It  is  sometimes  mixed  with  mica,  or  schorl ; 
and  if  quartz  were  present,  it  would  then  consti- 
tute a  granite. 

Of  grey  felspar  and  black  siderite,  from  the 
ejections  of  Vesuvius.  These  substances  united^ 
or  distinct,  may  be  said  to  form  all  the  lavas.  It 
is  sometimes  mixed  with  garnets  or  actinote. 

Wcmerite  of  grey  felspar  with  black  horn- 
blende, forming  a  vein  in  granite,  on  the  summit 
of  Mont  Blanc.     Saussure,  §  1987. 

Wemerite,  from  Muhr  in  Stiria. 

Wernerite,  in  rolled  pebbles,  from  tlie  Lake  of 
G  ene  va. 

Of  brownish  red  felspar  and  black  siderite, 
from  Leipzig. 

Of  reddish  xvhitc  felspar  and  black  siderite^ 
from  the  Harlz. 

STRUCTURE   II.      IfHMAMTS,   FBLSrAR   WITH  QVAATZ. 

LdjiMBite.        This  name  is  given  to  a  primitive  substance, 
ftt)m  the  celebrated  Lehman,  who  first  pointed 
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out  the  distiDchon  between  primitive  and  second- 
ary mountains. 

Lelimanite  of  felspar  and  quartz,  from  Com- 
uall. 

The  same  of  white  quaitz  and  red  felspar,  from 
Scotland. 

It  is  common  in  the  Alps,  and  other  chains  of 
naountains. 

Letimanite  of  a  reddish  white,  from  Sweden*, 

Lehmanite,  from  Grimsel.  It  is  aJso  found  in 
Nassau  and  Siberia,  and  near  Portsoy,  19  Scot* 
land.     Linnaeus,  by  Gmelin,  214. 

Of  a  yellowish  white,  from  Finland. 

Da  Costa  says,  p.  278,  that  part  of  Ncwry, 
Ireland,  is  built  of  this  stone,  there  called  mount  am 
grit.  Another  part  is  of  felspar  and  large  green 
mica. 


fiOZ 


tTRUcTuas  nx,    henkelite,  quartz  with  siDsaii'Z. 

The  name  is  derived  from  Henkel,  who  maybe    "enkciitr. 
ranked  among  the  fathers  of  lithology.     Tlie  al- 
liances between  quartz  and  siderite  seem  to  be 
rather  uncommon,  felspar  having  been  commonly 
mistaken  for  the  former  substance. 

Henkelite,  from  Switzerland. 


•  Walt,  i-  4?«. 


In  Switzerland  it  often  contains  garnets. 

The  same,  from  Altenberg,  in  Saxony*. 

The  basaltic  granite  of  Wallerius,  from  Suder- 
mania.     It  is  either  blacky  yellowish,  or  greenish. 

The  same,  of  an  iron  colour,  from  Norberg,  in 
Sweden ;  but  this  seems  rather  to  belong  to  the 
siderous  division. 

Henkelite  is  also  found  in  Bohemia,  Saxony, 
Tyrol,  Stiria,  &c.  It  is  believed  that  the  ancient 
black  and  green  granites,  so  called,  often  consist 
of  this^substancef. 

STRUCTURB   IV.      MINGLED. 

The  most  usual  parasitic  stones  of  granitel  are 
schorl  and  garnets,  both  composed  in  a  great  part 
of  iron. 

Wemerite,  with  garnets,  from  Vesuvius. 

The  same,  with  actinote,  from  the  same. 

Lehmanite,  mth  steatite,  from  the  Alps. 

Henkelite,  with  garnets,  from  the  Alps. 

The  same,  with  steatite,  from  the  same. 

The  same,  with  schorl,  from  the  same. 

*  Linn.  £18. 

t  Launay,  Essai  snr  rhittoire  naturelle  de»  RodiCi« 
1786«  ISmo.  p.  41. 
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MODE  IX.    GRANITOID. 

Many  rocks>  inaccurately  classed  among  gra- 
aites,  are  reserved  for  the  Composite  Domain. 
Such  alone  as  perfectly  resemble  granite»  but 
are  of  a  very  different  modification,  are  here 
staled  granitoids^  and  this  denomination  pre- 
sents three  diiferent  structures. 


STRCCTURB   I.      CALCARBOUS   GRANrTB. 


In  this  rock  lime-stone  supplies  the  place  of  fel- 
spar. This  substance  was  first  mentioned  by 
Kalm»  as  fonning  chains  of  mountains  in  Canada. 
It  was  afterwards  described  by  Saussure.  Wer- 
ner told  me  that  he  regarded  it  as  a  truly  primi- 
tive lime-stone. 

^h    Calcareous  granite,  fi*om  the  mountains  of  Ca- 

Hmda. 

^  The  same,  from  the  vicinity  of  Mount  Cenia. 
But  in  the  Alps  it  more  commonly  assumes  the 
form  of  gneiss,  as  at  Rotli  Horn,  Mont  Cervin,  &c. 

'  Reddish  calcareous  granite,  or  primitive  lime- 
stone with  quartz  and  mica,  from  Scotland*. 


*  The  Journ.  de  Ph.  1791,  inenliouj  a  cAlcareou$  granitoid,  ihe 
lime-fttonc  or  spar  being  to  globules  ofan  mal  torai,  with  ciysuUiicd 
.^ftcctts,  and  compreued  horizonuMy. 

VOL.  I.  F 
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STRUCTDRB   IX,      ARGILLACSOOf« 

This  rock  is  more  often  the  product  of  deconi^^ 

position,  which  changes  the  felspar  into  clay.       ^M 

Argillaceous  granite,  with  quartz,  mica,  and 
martial  clay,  from  Hungary  and  Sweden. 

% 

STRUCTDRB    III,      TALCOUS. 

From  this  division  talc,  and  even  steatite,  must 
be  excluded,  as  being  often  mere  modifications  or 
decompositions  of  mica.  M 

Granitoid  of  felspar,   quartz,  and  serpentine^ 
from  Transylvania, 


MODE  X.    GRANITIC  PORPHYROID. 

^eicription.        In  tilis  substance,  which  is  very  frequent 

nature,  some  large  or  distinct  crystals  of  felspar 
are  sprinkled  on  a  base  of  granitin;  and  the 
base  being  here  assumed  as  the  only  ground  of 
classification  of  the  substances  vaguely  called 
porphyries,  it  must  of  course  fall  into  this  divi* 
sion.  The  base  may  consist  of  quartz,  felspar, 
and  stderite^  or  quartz,  felspar,  and  mica;  or 
even  any  two  of  these  substances.    Some  of 
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[porphyries  of  Saussare,  §  150,  belong  to  this 
class ;  but  granitic  porphyroids  are  so  abundant 
in  all  primitive  mountains,  that  it  is  scarcely 
necessary  to  select  examples,  being  a  mere  va- 
riation in  the  construction  of  granite  or  granitim 

Granitic  porphyroid,  from  Mount  Cenis. 

The  same,  from  Cornwall,  Wales,  Scotland, 
the  Vosges  mountains  in  France,  the  Alps, 
Ice.  &c. 

Saussure,  §  155,  gives  some  curious  observa- 
■tions  on  the  transitions  from  granite  to  granitic 
porphyry,  A  great  portion  of  Forez  is  of  por- 
phyry ;  while  the  adjacent  portion  of  Auvergne 
is  granitic. 


MODE  XI.    GNEISS. 

hen  the  materials  of  granite  are  disposed  in  DwijocGMif. 
thin  layers,  or  plates,  the  substance  assumes  the 
name  of  Gneiss ;  which  consequently  consists  of 
quartz,  felspar,  and  mica.  In  his  two  first  vo- 
lumes, published  before  Werner  had  introduced 
Hgreater  precision  into  the  science,  Saussure  has 
sometimes  used  the  term  veined  granite,  to  ex- 
press what  is  now  denominated  gneiss.  But  in 
his  latter  volumes,  as  already  explained,  his 
veined  granite  differs  from  gneiss,  as  presenting 
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only  short  and  irregular  veins,  terminating  iir 
solid  masses;  while  in  gneiss  the  veins  are  uni- 
form,  and  regularly  divide  the  whole,  as  in  slate* 
or  in  other  substances  properly  schistose    Hence 
gneiss  has  also  been  called  schistose  graaitc  bjta 
the  French,  and  other  writers.  ™ 

In  gneiss  the  mica  is  generally  more  abund- 
ant, as  dividing  the  substance  into  regular  plates. 
Sometimes  the  place  of  mica  is  supplied  by 
siderite,  which,  as  already  explained  with  regard 
to  granite,  cannot  be  regarded  as  altering  the 
denomination,  bat  is  only  a  proof  of  greater  an- 
tiquity. The  siderite  is  also  sometimes  inter- 
spersed in  thick  layers,  or  even  beds.  One  of 
the  most  interesting  kinds  of  gneiss,  is  that  with 
Fed.  red  felspar,  sometimes  of  a  wavy  or  undulated 
structure,  and  which  is  also  considered  by  some 
as  the  most  ancien  .     This>,  like  other  schistoM 

CvBtoitcd.    substances,  is  found  contorted,  or  convoluted,  in 
fantastic  forms;  by  some  regarded  as  origioatiaf 
from  internal  expansion  or  disturbance;  wl 
others  consider  it  as  the  mere  eflect  of  a  pari 
cular  crystallisation. 

Prini*ry,         Geologists  in  general  have  considered  granite 
as  the  oldest  substance,  the  fundamental  rock 
which  supports  all  the  others:  the  Huttoni; 
however  regarding  it,  on  the  contrary,  as 
newest  substance,  which,  being  elevated  by 
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lOfi,  has  broken   the  other  stratifications, 
owever  this  be»  it  is  certain  that  gneiss  has»  in 
e  grand  example  of  the  Alps,  been  foond  ud- 
granite  confessedly  primitive;  and  they  are 
ften  found  ahernating  with  each  other.     The 
fty  mountain  of  Rosa,  which  only  yields  in 
height  to  Mont  Blanc,  instead  of  being  com* 
posed  of  arrects  or  uprights*,  that  is  vertical 
layers,  or   plates   like   the   latter,  presents,  oq 
he  contrary,  horizontal  beds  of  veined  granite, 
gneiss,  and  other  schistose  substances  f. 

Intermixed  with  gneiss  are  sometimes  three 
principal  rocks,  all  regarded  as  primitive;  lime- 
stone, siderite  either  solid  or  schistose,  and  por- 
phyry. But  these  substances  equally  appear 
intermixed  with  granite,  only  alternating  verti- 
cally; while  in  gneiss  they  present  horizontal 
beds.  In  the  old  Egyptian  monuments  nothing 
is  more  common  than  to  find  large  masses  of 
siderite  intermixed  with  the  granite;  and  even 
basaltin  often  penetrates  that  substance.  The 
Egyptian  monuments  of  mica  slate,  described 
by  Wad,  may  perhaps  more  properly  belong  to 
gneiss« 


*  In  a  new  •ciencc  new  words  inoat  be  admitted.     Sautsurt, 
otben,  have  long  lamented  the  absurdity  of  vertical  h^dt  «r 
rerj.     Arrects  or  uprights  would  supply  the  dcticicDcy. 
t  Sauss.  3138. 


fertile  in 
metab. 
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Primitive  lime-stone  likenrise  alternates  with 
granite,  and  has  even  been  found  to  assume  Um 
granitic   forms.     The  alternation  of  porphyn 
with  granite  is  of  general  observation  in  all  pri< 
mitive  mountains. 

Gneiss  also  frequently  contains  garnets,  acti- 
note,  magnetic  iron,  and  pyrites.    It  is,  afti 
clay-slate,  the  most  metalliferous  of  all   rocks* 
The  chief  mines  of  Saxony,  Bohemia,  and  Sal 
burg,  are  situate  in  this  rock,  which,  thouj 
very  common  on  the  Continent,  is  comparativell 
rare  in  Great  Britain  and  Ireland. 


STRUCTURE  I.      TABULAR,  OR   IK  THICK  BCBlSTOSB 
FORMS* 

,  This  kind  is  commonly  derived  from  granite,  or 
passes  into  that  rock. 

Tabular  gneiss,  from  the  Alps. 

The  same,  from  the  isle  of  Leuis,  in  the  exte^ 
nor  chain  of  the  Ilebudes,  Scotland, 


STBUCTURS  II.      LAMINAE. 


This  is  the  conunon  appearance  of  gneiss,  and 
may  be  divided  into  two  Aspects. 

Aspect  1,     Plane  or  leveL     Gneiss,  with 
felspar,  from  the  Alps,  Norway,  Saxony. 


MOIMi   St.      OytlM. 
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Gneiss,  with  white  felspar,  from  the  same  coun- 
trieSy  Salzburg,  Greece,  Sec.  It  isa  conimoD,  and 
seems  a  ftindamental  rock  in  the  Brasils.  Mr. 
Jameson  says,  that  it  is  found  in  the  isles  of  Coll, 
Tirey,  and  Rona ;  also  in  the  Shetland  isles,  and 
many  parts  of  the  main  land  of  Scotland. 


Aspect  2.  Undulated.  This  b  more  aDCommon 
than  the  former. 

Undulated  red  gneiss,  from  the  Alps  of  Dau- 
phiny. 

The  same,  singularly  contorted,  from  the  same 
site.     This  forms  a  remarkable  diversity. 

tRed  gneiss,  from  Norway. 
Grey  undulated  gneiss,  from  the  same  countries. 

In  this  kind  the  layers  intersect  each  other  irre- 
gularly, in  the  form  of  wedges,  &c.  It  differs 
I  from  the  veined  granite  of  Saussure,  because  the 
I  divisions  do  not  terminate  in  massy  portions,  but 
are  continued  iii  oblique  and  irregular  directions. 
,  Red  irregular  gneiss,  from  the  Alps,  Norway, 
&c. 

Grey,  from  Brasil,  and  other  countries. 
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eTRtrcTURB  rv.    compossd  or  two  substancbs. 


Pmiteind 
PerberiU. 


Interesting  examples  of  this  kind  occur  at  the 
loines  of  Salzburg,  and  particularly  at  those  of 
Macugnaga,  near  Alount  Rosa,  in  the  north  of 
Italy.     This  rock  has  always  been  called  gneiss, 
but  is  composed  of  thickish  plates  of  quartz,  i^ith 
thin  seams  of  foliated  mica,  or  rather  steatite. 
Gneiss  also  occurs  composed  only  of  felspar  and 
mica.    As  the  first  of  these  kinds  has  been  cliiefly 
observed   in   Italy,    I  would  propose  to  call   it 
Finite,  from   Pini,   an  illustrious  geologist,  wha^ 
explored  the  southern  Alps.     The  other  may  btf^ 
called  Ferberite,  an  honour  due  to  Ferber,  whose 
travels  illustrate  many  parts  of  Italy,   and  the 
south  of  Germany,  ^H 

Jspect  1,     Finite  of  quartz  and  steatite,  from     ' 
Macugnaga,  near  Mount  Rosa. 
The  same,  from  Salzburg. 

Aspect  2.     Ferberite,  from  the  Alps,  &c. 
Gneiss  also  occurs  of  quartz  and  siderite, 
pf  felspar  and  siderite. 


MOOS  xf.    omtw. 
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^^    Grey  gneiss,  with  garnets,  from  Bohemia. 
^K   The  same,  with  actinote,  from  the  same. 
^M    The  same,  with  pyrites,  from  Bohemia. 
^     The  same,  with  diifcrent  metals,  from  variou$ 
countries, 

Pinite,  with  gold  pyrites  and  native  gold,  from 
Lj^I^cugnaga. 

^^    ^e  same,  with  native  gold,  from  Salzburg. 
r         The  following  examples  of  various  kinds  may 
be  added,  from  Saussure  : 

A  remarkable  gneiss,  of  a  bluish  gi-ey  mica,  in- 
closing long  grains  of  quartz  and  felspar,  which 
appear  like  sand,  but  are  in  fact  crystals  more  or 
less  r^lar.     ^  1221. 

A  gneiss,  composed  of  irregular  layers  of  white 
granular  quartz,  and  leaves  of  a  substance  inter^ 
coediate  between  slate  and  steatite.     ^  2044. 

A  fine  gneiss,   composed  of  black  mica,  aj>- 
roachitjg  in  splendour  to  graphite,  intermixed 
ith  particles  of  felspar,  and  sprinkled  with  small 
garnets.     §  1732. 

A  gnebs,   composed  of  grey  felsite  and  grey 

^  IS77. 
A  gnei&s   of  foliaceous  niica^    with  plates  of 
uartSi  aotnetimcs  mixed  with  felspar,  forms  Uie 
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mountain  which  contains  the  copper  mines  oi 
George.     §  1201. 

Werner  has  a  large  piece  of  massive  granite, 
inclosing  rolled  pebbles  of  gneiss.  §  £143.     Saus* 
sure  gives,  §661,  examples  of  granite  imbedded  , 
in  mica  slate,  or  rather  gneiss.  fl 

In  the  mountains  on  the  south-east  of  the  valle^ 
of  Chamouni,  the  inferior  parts  are  gneiss,  wl 
llie  summits  are  granite.    §  677. 

Mount  Rosa  is  wholly  composed  of  veined  gra- 
nite, gneiss,  and  schistose  rocks,  from  the  base  to 
^he  highest  summits.    §  2 1 38. 
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MODE  Xn.    PITCH-STONE, 

Texture,  impalpably  fine,  resinous. 

Hardness,  basaltic,  sometimes  felsparic.  l*'rac- 
ture,  conchoidal;  if  impure,  splintery  or  coarse- 
grained.    Fragments,  irregular  and  sharp, 

Weight,  carbonose. 

Lustre,  from  glistening  to  splendent,  resinous. 
Somewhat  translucent;  but  the  black  onlj  on 
the  edges. 

The  colours  are  various  shades  of  black,  ai 
sometimes  grey,  brown,  red,  seldom  green  ;  buj 
the  tints  are  commonly  pale. 

Pitch-stone  forms  entire  mountains  in  Mi 
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nia;  and  in  other  mountains  of  that  country  il 

forms  large  strata,  that  alternate  with  porphyry*) 
and  as  they  contain  abundance  of  qnartz  and 
felspar,  may  be  called  pitchstone-porphyry,  for 
which  see  the  Siliceous  Intrites, 

Pitch-stone  is  universally  regarded  as  a  pri- 
mitive rock ;  but  it  is  also  often  found  second- 
ary, and  constituting  the  substance  of  petrified 
wood.  In  the  island  of  Arran  it  forms  large 
veins  in  sand-stone;  and  it  also  occurs  in  Mull 
and  Big.  This  curious  and  important  substance 
Beems  unknown  to  Wallerius  ;  but  Graelin,  in 
liis  edition  of  Linnaeus,  has  called  k  opalus  piceus, 
and  mentioned  many  of  its  sites,  as  Iceland,  the 
ble  of  Elba,  Auvergne,  Transylvania,  Hungary, 
the  Reisgeberg  mountains  in  Germany,  and  New 
Spain.     It  sometimes  occurs  in  basalt. 
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STRUCTURE    1.      COMPACT. 

Pitch-Stone,  from  Meissen  in  Saxony,  where  it 
^as  first  observed. 
The  same,  dark  red,  from  Korbetz  in  Saxony. 
The  same,  spotted  with   black,  from   Upper 
Hungary. 

The  same,   deep  red,   mingled  with  greenish 


•  Kirwan  Geol.  Est.  180, 
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transparent  opal,   from  Upper  Hungary. 
I  213. 

The  same,  of  a  clear  blue,  from  Telkobanya 
Upper  Hungary. 

Green,  from  Meissen  in  Saxony. 

Green   pitch-stone,  with  adherent  sand-stone,^ 
from  Arran. 

The  stalaclitic  kinds,  and  tlie  petrified  w< 
from  Hungary,  cannot  be  said  to  constitute  r< 

STRUCTURE    II.      LAMINAR. 

Laminar  pitch-stone,  In  thin  horizontal  lay< 
alternately  white  and  violet,  from  Telkobanya- 

A  laminar  kind  was  also  discovered  by 
Jameson  in  the  island  of  Arran. 


Oct  iiiKn 
porpbyriet. 


MODE  Xm.    SILICEOUS  INTRITE. 

These  rocks  present  crystals  of  felspar,  soi 
times  quartz,  or  calcareous  spar»  in  a  silii 
ground  or  base.  The  most  remarkable 
are  those  called  keralite  or  hornsiein  porpb] 
and  pitch-stone  porphyry.  They  are  vagi 
classed  under  the  general  name  porphyry 
the  German  theorists,  while  the  crystals 
unimportant,   that  in  geology  they  should 
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ranked  immediately  after  the  parent  rock.    T 

primitive  poqjhyries,  according  to  Werner,  are 

those  of  homstein  and  felsite  ;  to  which  may  be 

added  granitic  porphyroid,  already  described 

after  granite.     If  a  jasper  porphyry  be  found,  it 

must  also  be  admitted.    The  classical  porphyries 

unaccountably  treated  with  great  disregard, 

►eing  considered  as  primitive  grunsteinsi  and 

the  real  red  porphyry  seems  as  unaccountably 

omitted.     Secondary  porphyry   includes   those 

with  bases  of  pitch-stone  and  of  clay.    The  Ger- 

I     mans  have  never  been  celebrated  for  clear  ideas  j 

and  it  is  truly  painful  to  observe  such  an  utter 

confusion  of  important  substances  in  elaborate 

I     systeins,  while  the  most  trifling  objects  are  elu- 

L    cidated  with  infinite  patience  and  assiduity. 

^r  The  keralite  is  generally  reddish  or  greenish. 
I  It  is  sometimes  said  to  form  mountains  b  Siberia 
and  other  countries. 


'Airpe  est  difficiles  habere  augas, 
StultUB  et  labor  ineptiarum. 


•TRUCIUlia    1.      KBRAUTH    PORPHYRY, 
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rrnucTURB  ii.    fblsitb  poaPHYHT* 

Saussure  mentions  a  porphyry  with  a  base  ot 
earthy  felspar.     What  is  called  klingstein  por- 
phyry, or  porphyry  slate,  by  Werner,  is  the  most 
common  and  at  the  same  time  the  most  remark- 
able substance  in  this  division.     It  has  been 
ready  described  under  the  Mode  Felsite. 

STRUCTURE   III,      PITCH-STONB  rORPHTaT. 

This  has  been  chiefly  observed  in  Auvergne, 
where  tlie  base  is  generally  a  dark  or  bottle-green 
pitch-stone,  Mith  lighter  crystals  of  felspar.  It 
also  occurs  in  tlie  island  of  Arran. 

In  those  parts  of  Auvergne  which  are  truly 
volcanic  (a  position  to  which  the  most  rigid  dis- 
ciples of  Werner,  who  have  visited  tliat  region, 
such  as  Buch  and  Daubuisson,  among  others, 
have  been  converted),  pitch-stone  is  often  found 
decomposed,  and  partly  reduced  to  a  brownish 
mass,  resembling  ochre  of  iron,  and  probably 
arising  from  the  five  parts  of  iron  which  it  con- 
tains. Tliis  substance  will  be  more  minutely  de- 
scribed in  tl)e  division  of  Decomposed  Rocks. 


fiOHAlV   II. 
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MODE  XIV.    SILICEOUS  GLUTENITE. 

This  division  will  comprehend  many  import-  Descnpiiop. 
ant  substances  of  various  structures,  from  the 
celebrated  Egyptian  bricia,  containing  large 
pebbles  of  jasper,  granite,  and  porphyry,  to  the 
siliceous  sand-stone  of  Stonehenge.  The  glu-  Oripn. 
tenites  are  of  various  formations;  and  the  pud- 
ding-stone of  England  would  rather  seem,  as 
already  mentioned,  to  be  an  original  rock,  the 
pebbles  or  rather  kernels  having  no  appearance 
of  having  been  rolled  in  water.  Patrin*  has 
expressed  the  same  idea  concerning  those  pud-  Pii^ins:«toiies 
diilg-stones  which  so  much  embarrassed  Saus- 
sure,  as  he  found  their  beds  in  a  vertical  posi- 
tion, while  he  argues  that  they  could  only  have 
been  formed  on  a  horizontal  level.  This  curious 
question  might,  as  would  seem^  be  easily  decided 
by  examining  if  the  kernels  have  been  roiled,  or 
if,  on  the  contrary,  they  retain  their  uniform 
concentric  tints,  observable  in  the  pudding-stone 
of  England,  and  well  represented  in  the  speci- 
men which  Patrin  has  engraved.  But  the  same 
idea  had  arisen  to  me  before  I  had  seen  Patrin's 
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ingenious  system  of  mineralogy.     In  like  man* 
ner  rocks  now  universally  admitted  to  consist  of 
granular  quartz,  or  that  substance  crystallised 
In  the  form  of  sand,  were  formerly  supposed  to 
consist  of  sand  agglutinated.    Several  primitive 
rocks  contain  glands  of  the  same  substance^  and 
that  great  observer,  Saussure,  has  called  them 
Glandulitesy  an  useful  denomination,  when  the 
glands  are  of  the  same  substance  with  the  rocfcj 
while  Amygdalites  are  those  rocks  which  con* 
tain   kernels  of  quite  a  different  nature.     He 
observes,  that  in  such  a  rock  a  central  point  of 
crystallisation    may  attract    the    circumjacent 
matter  into  a  round  or  oval  form,  perfectly  de- 
fined and  distinct;  while  other  parts  of  the  sub- 
stance, having  no  point  of  attraction,  may  co- 
alesce into  a  mass.    The  agency  of  iron  may 
ulso  be  suspected,  that  metal,  as  appears  from 
its  ores,  oQten  occurring  in  detached  round  and 
oval  forms  of  many  sizes,  and  even  a  small  pro- 
portion having  a  great  power*. 

On  the  other  baud,  many  kinds  of  puddings, 
stoue  consist  merely  of  rounded  pebbles.    Sbi 
jfure  describes  the  Rigiberg,   near  the  lake  of 
Lucerne,  a  mountain  not  less  than  ^800  feet  in 


*  Bufinn  hod  on  his  estaie  a  large  aad  important  minci  ia  whh:^. 
the  iron  ore  was  solely  in  the  ibrm  of  pcu. 
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height  above  the  sea,  and  said  to  be  eightleagues 
in  circumference,  which  consists  entirely  of  roll- 
ed pebbles,  and  among  them  some  of  pndding- 
stone»  probably  original,  disposed  in  regular 
layers,  and  imbedded  in  a  calcareous  cement. 
The  pudding  rocks  around  the  great  lake  Baikal, 
in  the  centre  of  Asia,  present  the  same  phe- 
nomenon ;  but  it  has  not  been  observed  whether 
the  fragments  be  of  an  original  or  derivative 
rock.  The  derivative  are  supposed  by  tlieorists 
to  have  proceeded  from  vast  currents,  (lowing 
from  the  primitive  mountains,  as  on  the  dimi- 
nution of  the  primitive  waters  these  mountains 
first  appeared  in  the  shape  of  islands,  while  the 
remaining  parts  of  continents  required  many 
ages  before  they  emerged  from  the  ocean.  It  is 
remarkable  that  this  corresponds  with  the  most 
ancient  ideas ;  for  the  Argonauts  are  represented 
as  sailing  from  the  Euxine  Sea  to  the  British 
Ocean  ;  and  Cesar  describes  Britain  as  an  island 
shared  between  land  and  water,  the  rivers  being, 
as  in  most  countries  newly  inhabited,  of  enor- 
mous size. 

The  siliceous  sand-stones  form  another  im- 
portant division  of  this  mode.  They  may  some- 
times, as  already  mentioned,  be  confounded  with 
granular  quartz,  which  must  be  regarded  as  a 
primary  crystallisation.     The  sand,  which  has 
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wmj  be  wdl  regarded 

for  it  is  well 

be  much  dis* 

wiD  detOHid  in  smaU  irre- 

Scliceoits  saxid-stooes  are  Six  more  tmcommon 
Una  ibe  calcareoas  or  argiUaoeoas.  The  limits 
of  tbe  chalk  coantrj  in  England  are  singularly 
marked  by  large  masses  of  siliceous  sand-stone, 
irregularly  dispersed.  Those  of  Stonehenge  af- 
ford remarkable  examples  of  the  sise  and  nature 
of  those  fragments,  but  the  original  rock  has  not 
been  discovered.  Trap  or  basallin  often  reposes 
on  siliceous  sand-stone. 

STRUtTUaa   1.      UlBGKLr   GRANtTLATEn. 

This  division  of  course  includes  siliceous  bricisui 
and  pudding-stones.  The  most  eminent  and  sin- 
^^of  gular  of  these  occur  in  Egj-pt,  in  llie  celebrated 
universal  bricia  of  the  Valley  of  Cosseir,  and  in 
the  siliceous  bricia  of  the  same  chain,  in  which 
are  imbedded  those  curious  pebbles  known  by  the 
name  of  Egypticm  jasper;  and  wliich  also  some- 
times contains  agates.  This  last,  from  its  colour 
and  decomposition,  might  perhaps  be  more  pro* 
perly  classed  among  tiie  Siderous  Intrites;  but. 
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till  a  proper  analysis  be  formed,  it  may  as  well 
follow  the  universal  bricia,  to  which  it  may  be 
regarded  as  a  remarkable  rival.  Bricias,  with  red 
jasper,  also  occur  in  France,  Switzerland,  and 
other  countries ;  but  the  cement  is  triable,  and 
they  seldom  taken  good  polish.  All  these  rocks 
present  both  round  and  angular  fragments,  which 
shows  that  the  division  into  bricias  and  pudding-* 
stones  cannot  be  accepted :  a  better  division,  when 
properly  ascertained,  would  be  into  origiiud  and 
derivative  glutenites.  In  a  geological  point  of 
▼icw,  the  most  remarkable  pudding-stones,  which 
might  more  classically  be  called  Kollanitcs,  from 
the  Greek*,  are  those  which  border  the  chains  of 
primitive  mountains,  as  already  mentioned.  The 
^English  pudding-stone  (for  a  particular  account  of  p^dJ-JJ^I^'fo 
^Birhich  see  the  Anomalous  Rocks)  is  unique ;  and 
[beautiful  specimens  are  highly  valued  in  France, 
Hsnd  other  countiies.  It  is  certainly  an  original 
Hrock,  arising  from  a  peculiar  crystallisation,  being 
"composed  of  roimd  and  oval  kernels  of  a  red,  yel- 
low, brown,  or  grey  tint,  in  a  base  consisting  of 
rticJcs  of  tlie  same,  united  by  a  siliceous  cement. 
eoafBer  kind  also  occurs,  consisting  of  grey 
in  a  far  more  abundant  grey  cement ;  it 
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thcchitf  d^nt. 


anBips  harder  than  the  pebbles  tbeinsdves^  which 
fure  apt  to  drup  out  entire,  llie  CLTCimiference  of 
cr^stalJisution  having  been  as  exactly  defined  by 
the  la\v3  of  attraction,  as  in  the  detached  peas,  or 
little  geods  of  iron,  already  mentioned.  Patrin 
supposes  that  they  were  formed  separately,  and 
afterwards  cemented  by  siliceous  matter;  butaa 
many  other  crystals  are  easily  detached  from  the 
gangart,  there  seems  to  be  no  necessity  for  this 
supposition. 

(.Saussure,  §  1945,  bas>  treated  tlio  utiJity  of  the 
study  of  pebbles.  In  the  glens  of  high  inountaiii& 
they  are  of  the  same  stones  with  Uiese  mountains; 
but  in  the  plains,  and  the  large  adjoining,  vaUeys* 
they  are  of  quite  a  difierent  nature^  and  se«n  IQ 
have  been  transported  by  some  great  revolution. 

*'  It  is  an  important  observation  for  the  theory 
of  tlie  eartli,  tliat  in  tlie  upper  parts  of  vall^ytf-. 
surrounded  with  high  mountains,  no  rolled  pebbles 
are  found,  which  aie  foreign  to  the  valley  itself  in 
which  they  are  met  with ;  tliose  observed  are  never 
other  than  spoils  of  tlie  neighbouring  mountaiiUr 
In  the  plains,  on  the  contrary,  and  at  the  opwpff: 
of  valleys  which  adjoin  the  plains,  and  eveo  som^i 
way  up  the  sides  of  the  mountains  which  border 
on  these  plains,  pebbles  and  blocks  are 
which  might  be  said  to  have  fallen  from  the 
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\%,  to  different  is  their  nature  from  every  thing 
found  in  the  environs."* 

The  same  able  observer  describes,  §  957,  the  ''^^JSj" 
numphal  arch  of  Augustus,  at  Aosta,  as  con- 
Tucted  of  large  squares  of  a  singular  kind  of 
idding-stone,  or  large  sand-stone,  being  an  as- 
iblage  of  fragments,  mostly  angular,  of  all  sorts 
primitive  rocks,  quartzy,  slaty,  and  micaceous, 
le  largest  about  the  size  of  a  hazel  nut.  The 
cement  he  does  not  mention.  Most  of  the  ancient 
edifices  of  Aosta  and  its  environs  are  of  this  stone, 
and  the  common  people  are  persuaded  that  it  is  a 
composition,  «is  was  also  the  first  general  belief 
concerning  granite ;  but  Saussure  observed  the 
rocks  in  the  mountains  on  the  north,  above  the 
road  to  Yvree. 


Aspect  i.    Green  universal  bricia,from  the  old 

tian  monuments. 
The  celebrated  sarcophage,  in  the  British  Mu- 
um,  is  of  tliis  stone.     As  it  chiefly  consists  of 
n  jasper,  it  may  perhaps  more  properly  be- 
long to  the  Siderous  Glutenites. 

The  same,  from  the  Valley  of  Cosseir. 


Aspect  2.     The  same,  with  rolled  granite  azKi 
angular  fragments  of  porphyry,  from  tlie  saiu.. 


•  SaoM.  717. 


This  is  very  rare,  having  been  rejected  by  the  an- 
cient artists.     There  are  also  other  diversities. 

Aspect  3.      Egyptian  kollanite,   or   pud< 
stone,  containing  ballsof  brown  jasper,  and  soi 
times  agates,  uitli  angular  or  round  crystals 
unctuous  quartz,  in  a  brown  ferruginous  base, 
of  an  unctuous  appearance,  owing  to  the  abun^ 
auce  of  that  quartz  \vhich  seems  united  with  i 
in  forming  die  cement,  from  the  valley  oi  Suez. 

Aspect  4>     The  same,  without  the  balls  of  j 
per  or  agate,  a  fragment  of  the  celebrated  statue 
of  Memnon,  in  Upper  Kgypt. 


Aspect  5.    Jasper  bricia,  intermixed  with  other 
stones,  I'rom  Forez,  in  France. 
The  same,  froju  Switzerland. 

Aspect  6.  Quartz  bricia,  consisting  of  frag- 
ments of  that  substance  joined  by  tlie  same  ce- 
ment, from  Smoland,  m  Sweden. 
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STRUCTURE    U.      SMAI-L-GRAINED, 


Saod-stoues.        In  the  Mode  of  Glutenitcs  it  would  be  difficaitT 
as  ttje  celebrated   Rome  de  Usle  has  long  aj 
remarked,  to  fix  a  precise  boundary  between  pi 
ding-stones  and  large-graijied  sand-stones. 


MODB   XIT.      ItUCEOVS   Gl^VTBXlTB. 


Even  the  Egyptian  koUanite  above  mentioned 
l^yiight,  witliout  the  balls  of  jasper  and  agate,  be 
wsidered  as  a  large-grained  sand-atone,  Hingu- 
larly  formed  of  unctuous  quartz.  Tlie  large- 
grained  siliceous  sand-stones  are  however  far  more 
rare  than  those  of  a  finer  construction.     It  is  not 

t unusual  to  find  in  them,  as  in  other  sand-stoncii, 
Modules  or  veins  of  green  earth  or  chlorite,  a  sub- 
stance also  common  in  sand ;  and,  like  its  parent 
iron,  more  widely  diffused  than  is  commonly  ima- 

^gined. 

H,    Mn  Kirwan*s  account  of  siliceous  sand-stone  i» 

"too  interesting  to  be  omitted. 

"  This  stone  is  generally  reckoned  among  tlie 
secondary;  yet  where  no  organic  remains  are  found 
in  it,  where  it  does  not  rest  on  any  secondary 
stone,  where  no  secondary  stone  enters  in  its  com- 
position, I  do  not  see  why  it  may  not  be  aggre- 

— .gated  to  the  primary.     Sand,  amongst  the  con- 

Bvulsions  occasioned  by  die  volcanic  eruptions 
before  the  creation  of  ajiimals,  must  have  been 
formed ;  and  even  independently  of  these,  some 
must  have  been  deposited,  during  or  after  the 
crystallisation  of  tlie  various  substances  contained 
in  the  clastic  fluid.  See  5tb  Sauss.  Gy4,  Mount 
Jorat  and  the  Coteau  de  Boissy,  near  Geneva, 
J  Sauss.  S46.  549,  seem  to  be  primeval ;  so  also 

Bthe  sand-stone  found  in  the  island  of  Bornholm, 
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OOIIAIN   II.      klUCEOOI.     '  *W 

5   Berl.   Beobacht.     Also  thai  mentioned  in   2 
Sauss.  §  763,  which  gradu«te$  into  gndss,  must 
also  be  primary,  ^oiigh  it  contains  tumblers  (cail^ 
lous  roul^ft).     The  sand-stone  near  Lwohaii,  in 
the  vicinity  of  Prague,  graduates  into  horn-stone, 
and  even  into  granite.     Mr.  Roller  even  thinks  it 
to  have  been  originally  a  granite,  whoae  fdapar 
was  decomposed  into  clay,  which  then  cemeiiM 
the  quartzy  grains ;   a  mo&t  ingenious  and  proi 
bable  conjecture.    1  Bergbau.  339  and  541. 

**  Most  of  the  arcnilitic  mountains  of  Bohemin, 
on  bbth  sides  of  the  Elbe,  appear  to  be  primitive, 
by  Reui>&'s  description.  See  Reuss,  96>  &c.  In 
the  cast  and  north  parts  of  Bohemia,  many  of 
them  are  split,  or  form  columns  re&embibg  bo* 
selts.  2  Berg.  Joum.  1793,  70. 

"  In  Bohemia,  sand-stones  with  an  argillaceo 
cement  alternate  with  those  whose  cement  is  sil 
ceous.   Hctiss.     In  Kinneculla,  the  lowest  stratu 
incumbent  on  granite  seems  also  to  be  prinutivc; 
over  it  the  secondary  strata  repose.    29  SiBsedr 
Abhand.  C  99.    5  Bergm.  136. 

**  In  Brainsdorf,  in  Saxony,  it  passes  into  schis- 
tose mica,  and  alternates  with  argiliite.  2  CrellH 
Beytr.  C4.  In  Keigelsdorf  it  forms  the  funda- 
mental rock  on  ^hich  semiprotolite  immediately 
lies,  which  is  covered  with  other  secondary  strata. 
2  Berg.  Jour.  1790,  285.    Near  Oyben,  and  in 


MODE    KIV.      SILICEOUS   OtrTlNlTE. 


trftPtt^ofSaxony*  no  petrifactions  or  conchy* 
Ls  impressions  are  found  in  it,  though  in  that 
Pema,  adjoining,  they  are  found.    Charp.  124 
id  26:   it  sometimeB    reposes    on   hom-slate. 
Charp.  34.  itif^ 

**  The  mountain  Steinthal,  in  the  Vosges,  of  red 
;,  18  considered,  by  Baron  Die<lrech,  aa 
il.  9  Dicdr.  Gites  des  Miuerais,  20y,  210* 
Mnd-stone  mentioned  in  6  Sauss.  81,  irhich 
Itemates  wkh  primitive  lime-stone,  must  also  be 
primitive."*  I 

■p  Brongniart,  in  his  Mineralotry,  has  adopted 
Hnliier  a  singular  distribution  of  the  grh,  that  is, 
Hgplt)Or  land'Stone,  and  arrange?  it  immediately 
BMerquartz*  He  informs  us,  in  a  note,  that  he 
only  bere  describes  the  pure  and  homogeneous 
-atone,  composed  solely  of  quartz;  the  other 
les,  conmiooly  called  sand-stones,  being  placed 
ig  the  rocks,  where  they  Mill  be  described 
the  name  of  psamtnttes.  The  stone  which 
h0  liefiDes  is  composed  of  very  small  grains  of 
quartz,  "  agglutinated  by  an  invisible  cement." 
It  has  therefore  the  hardness  and  infusibiiity  of 
qoartz  bi  its  grains;  but  its  texture  changes  the 
of  its  fracture.  This  fracture,  always  gra- 
r,  sometimes  scaly  and  even  shining,  without 


*  G«o|.  £m.  S08^ 


OOMAIK  12.      ftXLlCEOir*. 


ttuiag  to  be  gi*anular,  is  someumes  lerel, 
times  conchoidal.  When  this  grit  is  solid,  it 
fitrikes  fire  with  steel ;  when  friiible»  its  bardnesa 
can  only  be  judged  by  the  ease  with  which  it 
scratches  steel,  and  the  hardest  glass ;  but  it  does 
not  scratch  beryl.  These  characters  suffice  to 
distinguish  it  from  dolomite,  granular  sulphate  of 
barytas,  emery,  and  some  horn-stones,  the  only 
substances  to  which  it  bears  some  resemblance. 

He  then  enumerates  several  varieties:  as,    ]• 
the  grh  iustrhoi  Haiiy,  which  betrays  its  granular 
texture  by  its   translucency.     It  forms  beds  at 
Montmorency,  near  Paris,  and  arrecta  near  Cher- 
bourg.   The  very  ingenious  Gillet  discovered  that, 
under  a  violent  blow  of  tlie  hammer,  a  regular 
pyramid  or  wide  cone  is  often  extricated.     2.  The 
white  sand-stone  found  to  the  south  of  Paris,  and 
often  used  for  grindstones;  while  that  of  Fontatne- 
bleau,  which   is  in  very  tliick    horizontal   beds, 
serves  to  pave  the  streets  of  Paris.     It  is  some* 
times  mixed  with  lime,  which  makes  it  effervesce; 
but  this  alteration  is  more  rare  than  is  coramoaiy 
conceived,  and  is  only  observed  in  the  quarries 
called  Belle  Croix  and  Nemours,  where  are  abo 
found  the  curious  crystals  in  which  the  quart^ose 
sand  asbumes  the  calcareous  form.     3.  Ribboa- 
gnt»  so  culled  because  various  colours  are  dis- 
played m  straight  lines  or  in  zigzag :  it  is  ooro* 
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MOOB  Yir.      SILICBOTTS    QLtrrVNITI. 

in  Thuringia  and  in  Magdeburg.  4.  Red 
which  is  of  a  coarse  pjrain,  and  the  particles 
united  by  iron.  This  is  the  ded  layer  of  the  Ger- 
mans, which  it  is  ridiculous  to  class  here,  as  it 
totally  differs  from  his  introductory  definition. 
^.  Flexible  grit  of  Brazil.  6.  Filtering-stone,  full 
of  numerous  and  irregular  pores,  but  sec^mingly 
composed  of  quartz  only.  It  is  found  in  Saxony, 
Bohemia,  New  Spain,  and  the  Canaries :  it  is  also 
found  in  Spain,  in  Guipuscoa,  where  they  make 
statues  with  hollow  heads,  so  that  water  being 
poured  it'passes  through  the  eyes,  and  tlie  figures 
3eem  to  weep. 

Such,  he  says,  are  the  principal  varieties  afforded 
by  grit  or  sand-stone,  considered  as  liomugenous, 
and  not  as  a  mingled  rock ;  and  he  adds  some 
examples  of  sand-stones  originally  crystallised 
witli  that  texture :  but  when  he  includes  the  red 
ferruginous  sand-stone,  he  forgets  that  it  some- 
times contains  fragments  of  porphyry  and  other 
rocks ;  and  parts  of  ti\e  remainder  of  the  article 
refer  to  argillaceous  and  even  calcareous  sand- 
stone. This  stone  therefore,  which  he  places  be- 
tween quartz  and  flint,  ought  to  have  been  classed 
with  the  former  under  tlie  usual  denomination  of 
granular  quartz. 

Mr.  Jameson  has  observed*,  that  there  is  a 

•  Geog.  p.  39. 


saud-stone  cemented  by  quorU;  »o  that  a  cl 
cal  and  meciianical  fonnalion  may  occur  in  th^ 
same  rock.  He  inenikma,  in  another  work*,  that 
there  is  a  vein  at  Lauterbei^,  in  the  Hartz,  nine 
fathoms  wide,  filled  with  quartt  in  the  state  of 
&and.  Pepits  of  copper  are  intermixed,  and  th« 
miners  only  use  picks.  It  is  crystallised,  and  not_, 
the  product  of  decomposition ;  if  permeated  byi^| 
siliceous  juice,  it  would  have  been  sand-stone. 
Fine  examples  of  siliceous  sand-stone  may 
found  in  Salisbury  Craigs,  near  Edinburgh. 
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Aspect  1.    Coarse  siliceous  sand-stone,  from 
Sweden,  &c. 

Aspect  2.     Fine,  from  Stonehenge,  &c. 

The  same,  from  Salisbury  Craigs,  near 
burgh. 

Elastic  siliceous  sand-stone,  sometimes  called 
elastic  quartz,  from  Brazil. 

Siliceous  sand-stone,  like  most  other  rocks, 
also  found  scliistose  and  laminated. 

Add  thp  following  varieties,  from  Saussure: 

A  remarkable   sand-stone,  composed  of 
small  grains  of  white  quartz  and   felspar,  fl 
little  specks  of  greenish  mica,  which  absorbs  wal 

*  Duin&iesshirt>  firom  VoigL 


MODE  anr.    iiucbou*  ocviVmite. 


with  avidity,  becoming  greenish  and  translucent, 
so  as  to  resemble  a  felsite  orjadi     §  1^42. 

A  sand-stbne  of  a  violet  coIout^  common  be- 
tween Antibes  and  Frejus.  It  contains  bits  of 
porphyry,   and  fragments  of  other  sand-stones. 

Siliceous  sand-stone,  which  resembles  gneiss, 
Mfd  alteirmtes  with  lime-stone  and  slate.    §  763. 
^  Beds  of  a  beautiful  sand-stone,   composed  of 
jdberent  grains  of  quartz.    §  1370, 
^u\  green  sand-stone,  of  little  fragments  of  quartz, 
in  a  cement  of  felsite.    §  1539. 

Sand  18  not  only  the  produce  of  crj  stallisation, 
but  may  even  be  produced  artificially  by  an  ope« 

r ion  of  that  kind.  §  137j. 
In  175),  a  mountain  between  Sallenche  and 
Scrvoz  fell  domi,  with  such  a  thick  and  horrible 
dtist,  disused  to  the  distance  of  five  leagues,  that 
people  thought  the  end  of  the  world  was  an-ived. 
It  was  undermined  by  a  lake;  and  vast  masses  of 
stone  fell  down  day  and  night  with  a  noise  like 
thunder.  Aax)Rg  the  ruins  of  this  mountain  Saus- 
Hire  found  the  following  singular  sand-stone  : 
^  "  Fragments  of  a  kind  of  greenish  sand-stone, 
Hrmally  spotted,  very  hard,  and  of  a  very  fine 


Fallen 

mounuio* 


•  The  biicU  of  Rotcnbof,  which  fell  in  UOO,  lomewhttrB- 


MnUUV  ti.      MLICIOD*: 


**  This  tand-etone  eferycgceg  with  aquafoi 
very  weakly;   but  the  cflcnrcscence  may  be 
creased,  if  the  acid  in  wbicli  it  is  put  is  heated 
but  which  does  not  deprive  it  either 
hcrencc  or  its  hardness,  for  it  strikes 
ai'ter  tiiis  proof.     The  grains  of  fine  aa 
ca,  of  wliicb  this  sand-stone  is  composed,  must 
tlu  n  be  united  by  a  quartzy  or  argill 
t  I  the  calcareous  particles  wf 

t  T  effervescence  titat  was  obn^* 

1^1 — ^,  and  deposed  a$  a  forticn  ff 
terual  pores. 

^■I  have  seen  in  Italy  antique  works,   whi< 
were  said  to  be  basalt,  but  which  appeared  to  me 
of  a  kind  of  rock  very  similar  to  this,  and  consa^l 
quently  rery  different  from  real  volcanic  basalts,    i 
A  statue  of  a  child,  tliat  is  show  n  in  the  gaJJcqu 
of  Florence  under  the  name  of  Britannicus,  andH 
which  is  said  to  be  of  basalt,  is  most  likely  of  this 
same  kind  of  rock.     I  have  had  a  piece  of  tliis 
sand-stone  worked;  and  the  kind  of  polish  which 
it  lias  taken,  perfectly  resembles  that  of  this  sta- 
tue."» 


Minbles  the  green  bricia  of  E^pt,  as  I  am  informed  by  an  insesuoos 
French  traveller. 
*  Sauis.  $  493. 
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^^^H^                     ARGIL. 

■ 

HIS  earth  is  obtained  in   the 

state  of                ^H 

itest  purity  from  ahiuj,  which 

is  a  mix-                 ^H 

!  of  argil  and  sulphuric  acid. 

If  it  con-                     ■ 

[  oxyd  of  iron,  as  is  frequently 

the  case,                     ■ 

nits  a  particular  smell,  when 

breathed                      1 

in,  well   known   by    the   name   of  an 

Ihy  smell. 
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DOMAier  iir.    akqillacbous. 


With  heat' it  loses  its  water,  and  dimi- 
nishes in  bulk ;  but  a  very  violent  heat 
converts  it  into  a  white  amel,  AVhcn  com- 
bined witli  lime  it  easily  enters  into  fusion. 

Argil,  also  called  Alumina  by  recent 
chemists,  is  of  great  utility,  as  forming  the 
basis  of  many  manufactures,  such  as  brick, 
porcelain,  and  earthenware.  It  constitutes 
98  parts  in  the  100  of  corindon ;  under 
which  division  are  now  classed  the  most 
perfect  of  the  precious  stones,  after  the 
diamond,  such  as  the  sapphire,  ruby,  and 
oriental  topaz.  It  is  hence  not  only  one 
of  the  most  noble,  but  one  of  the  most 
useful  of  the  earths;  loam  or  fertile  soil 
being  a  mixture  of  about  30  parts  argil 
with  70  of  fine  sand ;  while  mould  chiefly 
consists  of  animal  and  vegetable  remains. 

In  the  primitive  rocks  argil  is  an  im- 
portant feature,  forming  about  a  fifth  part 
of  felspar,  and  a  third  of  mica.  The  most 
ancient  slates  abound  in  argil.  It  is  oflea 
so  homogeneous  that  it  cannot  be  regarded 
as  the  waste  of  former  mountains,  but  8 
pure  deposit  of  primeval  watcre.     In  the 
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>nniitive  schisti  however  there  is  still  a 
^eat  rcponderance  of  sand ;  and  the 
glossy  appearance  may  sometimes  prck^ed 
from  decomposed  mica. 

The  argillaceous  rocks  are  mostly  of  a 
simple   and  uniform  appearance,  and  do 

ttot  admit  the  numerous  modifications  of 
orae  other  substances.  This  eartli  is  chiefly 
imincnt  in  gemmplogy,  where  it  consti- 
utes  sonie  of  the  most  beautiful  varieties* 
The  argillaceous  rocks  are  never  crystal- 
lised, and  present  but  small  splendour  in 
their  appearance*;  hence  they  are  very 
^*eldom  used  in  the  ornamental  arts,  and 
ire  chiefly  important  in  a  geological  point 
view,  M'herc  they  often  rank  among  the 
lost  important  primitive  substances.  Yet 
!ven  in  this  light  they  have  not  been 
■eated  with  the  attention  and  minute  in- 
vestigatiou  which  have  been  bestowed  upon 
the  Siliceous  and  Calcareous  Divisions. 
The  essential   part  of  the  argillaceous 
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Brongniart,  i.  51fi,  informs  in,  that  as  the  aigils  never  ciytlal- 
lise,  they  aflbrd  no  tpecie$.  A  further  proof  that  this  term  U  foreign 
^  inineratogf . 


UOUAIM    111.       AKGtLUACBOUS. 

roeks  being  aluip,  it  seems  the  most  na^ 
tural  progress  to  begin  witli  those  sub- 
stances which  chiefly  supply  commerce 
witli  that  earth. 


MODE  h    ALUM  ROCK. 


A?iini  of 
KocrK. 


Of  this  there  are  two  very  tlifierent  stnictures 
the  ahim  rock  of  Tolfa,  which  yields  what  is 
called  the  Roman  alum,  and  the  common  alumi-  j 
noii9  (•late.  f 

It  has  been  said  by  some  that  the  rock  alum 
of  the  middle  aj:;ps  derived  its  name  from  a  town 
in  Syria,  calletl  Roch  or  Roque,  Rocca ;  but  a 
pilgrim  having  observed  the  same  kind  of  rock» 
near  Civita  Vecchia,  the  Pope  founded  the  ce- 
lebrated manufiictory  which  supplied  Europe 
for  some  time*.  The  description  of  the  latter 
has  been  given  by  several  mineralogic  authors 
under  the  class  of  salts ;  but  it  may  be  interest- 
ing to  present  the  accurate  account  of  Ferber, 
who  mentions,  that  the  rocks  which  yield  the 
Roman  ainm  constitute  white,  high,  and  argil- 
laceous hills,  of  a  compact  structure,  and  with 
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•  Wall.  ii.  p.  *3.    AUnii  is  classed  among  ihe  nalit  by  chenutaT 
writers,  and  ii  called  sulphate  of  argil. 


MODS   1.      ALUM    ftOGK.. 


/  visible  horizontal  beds ;  bi 
some   fissures    filled  with   quartz,  yielding 
it  are  called   Tolfa  diamonds*.     He  after- 
wards proceeds: 

"  The  alum  hills  are  very  high,  shining,  white 

rocks,  separated  by  a  long  valley,  and  large  ex- 

cavationsy  which  are  made  in  the  following  man- 

^jier.     The  workmen  descend  by  ropes  to  the 

H^teep  rocks;  thus  suspended,  they  bore  blasting- 

Btioles,  fill  them  with  cartridges,  free  the  rocks 

Horhich  by   former  blastings  are  loosened,  and 

then  are  pulled  up  again.    The  firing  of  the 

powder  is  done  by  dry  branches  and  leaves, 

whicli   experience   has  taught  them  to  throw 

Kfrom  on  high  to  any  place  below, 
r  **  The  alum  rock  is  whitish  grej,  or  chalk- 
llvhite;  extremely  compact,  and  remarkably 
bard.  Scraped  with  a  knife  it  yields  an  argil- 
laceous powder,  which  does  not  ferment  with 
^  any  acid,  as  it  is  penetrated  by  the  vitriolic 
R«cid,  and  composed  of  an  argillaceous  substance. 
There  are  some  bluish  grey  shivery  pieces,  which 
are  rejected  as  unfit,  and  probably  are  the  re- 
mains of  the  natural  argillaceous  stone,  before  it 
was  sufficiently  imbibed  and  whitened  by  the 
Tttriolic  acid.     In  some  cracks  appears  a  chalk- 
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wln'te  dnciile  day.  Some  pieces  are  bluish 
grey,  with  white  spots,  produced  bv  the  acid. 
They  much  resemble  the  half-dissolved  black 
lava  in  ^vifalerra,  with  white,  garnet-like, 
schorls  5  with  tius  difference,  that  in  Solfaterra 
the  subterraneous  acid  worked  upon  lava,  and 
here  upon  an  argillaceous  bluish  stone.  The 
acid  seems  in  this  place  likewise  to  be  produced 
by  subterraneous  steams,  which,  penetrating  the 
argillaceous  stones,  changed  them  into  alum 
ore.  I  could  not  ascertain  whether  Ihere  be 
near  Tolfa  ancient  volcanoes ;  but  I  saw  Java- 
fragments  in  the  wall, under  the  boiling-pans, 
and  therefore  they  cannot  be  far  distant. 

''  Ry  all  this  it  a[>pears  that  the  alunfiinous 
rock  at  Tolfa  is  an  indurated  clav,  having  im- 
bibedand  been  whitened  by  a  vitriolic  acid,  and 
contains  some  few  calcareous  particles,  which, 
in  the  alum  manufactories,  precipitate  iu  the 
wooden  rills  or  troughs,  under  the  form  of  sele- 
nites.  It  is  a  compact  and  sound  rock,  neither 
stratified  nor  shivery  and  slaty.  Some  nearly 
perpendicular  white-grey  quartz  veins,  three  or 
four  inches  wide,  cross  it  from  top  to  bottom; 
and  in  some  places  appears  in  the  midst  of  the 
white  rock  a  red  mixture,  as  it  were,  of  a  colco* 
tfiar  vitriol^  or  crocus  fnartis,  or  spotted  pieces, 
which  resemble  red  and  white  marbled  soap. 
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The  blasted  stones  are  calcined  in  furnaces, 
h  liave  an  inverted  conical  form.  They  are 
ihe  open  fields  close  together,  grounded  and 
parated  by  a  covering  ot"  turf  anumould.  The 
ipper  diameter  is  about  eight  feet.  Thry  are 
iiled  at  the  bottom  witli  wood,  and  then  heaped 
itb  alum-stone,  which  appears  above  the  fur- 
naces tg^  aa  accumulated  cone,  nine  or  ten  feet 
■Stigb,  which  is  nearly  answering  to  the  <.epth  of 
^nbe  furnace.  Then  fire  is  set  to  the  wood  by  a 
Hpquare  rent  near  tlie  bottom,  and  the  whole  is 
^Burnt  down  in  about  three  hours'  time;  which 
^^,  as  they  told  me,  the  requisite  time  for  burn- 
ing: aft«r  which  the  heated  stones  are  carried 
k0  the  boUiug-house,  distant  about  one  Italian 
uilc  from  the  quarries.  Here  they  are  put  into 
ar^e  pits,  or  square  wooden  reservoirs,  half  sunk 
to  the  ground^  where  they  are  steeped  in  a 
invenienl  quantity  of  water,  which,  ai'ter  sufli- 
;ient  dissolution  of  the  alum,  is  by  troughs  con- 
veyed into  the  alum-house,  and  in  large  square 
woodeu  settlers,  that  the  dregs  may  settle  at  the 
(ottom<  This  done,  the  clear  lixivium  is  poured 
ito  brass  pans,  and,  after  sufficient  boiling,  con- 
ityed  into  wooden  coolers,  on  whose  sides  the 
■Jam  cry»taHises  white  and  reddish.  Before  the 
ittipiasated  brine  be  conveyed  into  the  cooler, 
slop  it  for  some  time  in  the  troughs, 
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order  to  facilitate  the  precipitation  of  a  reddish 
belenite^  and  ia  the  boiling  they  mix  in  the 
liquor  some  lime  and  urine*. 

**  The  supports  of  the  pans  are  made  of  a  grey 
lava,  with  large  white  crystalline  schorl-prisms, 
whose  quantity  exceeds  the  mass  of  the  ferru- 
minating  lava.  Jt  is  found,  as  they  told  me,  in 
large  loose  pieces,  at  nine  or  ten  miles*  distance 
from  Tolfa;  and  it  resembles  much  the  lava  of 
a  volcanic  hill  called  St.  Fiora,  in  Tuscany, 
which  I  have  seen,  and  shall  describe  in  my  fol« 
lowing  letters, 

"  The  Tolfa  alum-mines  are  said  to  have  been 
discovered  in  former  times  by  a  man,  who,  hav- 
ing been  long  time  a  slave  in  Turkey,  and  worked 
there  in  some  alum  works,  guessed  by  the  ilex 
afptjfolhfm,  common  about  Tolfa,  that  there 
must  be  alum  in  the  neighbourhood.  But  this 
shrub  is  found  in  many  places  where  no  alum  is 
discovered." 

It  is  evident  from  this  account  that  the  alum 
rocks  of  Tolfa  are  very  different  from  aluminous 
^late,  which  shall  be  afterwards  described. 

*  '*  Ifthi*  be  ihc  case,  the  telcnite  U  in  no  lespeci  a  subuaabil 
part  of  the  Tolfa  alum-fttone,  as  the  author  se«ni»  inclined  to  flO{^ 
pose."     Raspe  the  translator,  whose  langiuige  U  far  from  pure. 
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Texture,  granular;  on  a  large  scale  somewhat 
stratified. 

Hardness,  gypsic.  Fracture,  earthy  or  uneven. 
Fragments^  amorphous,  not  sharp. 

Wei^t,  carbonose. 

Lustre,  dull.     Opake. 

Colour,  greyish  white,  greyish  yellow,  or  yel- 
lowiab.  white,  jBeigmaa  found  it  to  contain  about 
43  of  sulphur  and  other  volatile  matter;  3i  4r^^ 
22  silex ;  and  some  iron. 

Mr.  Kirwan  says,  that  veins  of  this  kind  havte 
been  ^scovered  in  Sretagne;  but  when  he  sup- 
poses that  the  Roman  alum  also  runs  in  veint|;iie 
contradicts  the  ample  account  of  Ferber,  no  in- 
accurate observer,  who  formally  and  repeatedly 
informs  us  that  it  is  extracted  from  a  rock  consti- 
tuting hills,  and  containing  veins  of  quartz*. 

STRUCTUaB  IZ.     AJLUMIMOUS  SLATI. 

Hiis  substance  abounds  in  many  countries.-,  chmeten. 
Werner  divides  it  into  the  common  and  the 
glossy. 


*  The  name  Boman  alum  i«  now  also  g^ven  to  the  finest^ 
-wherever  fabricated. 
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Texture,  schistose. 

Hardness,  gvpsic.  Fracture,  sometinies  strati 
sometimes  waved.     Fragments,  laminar. 

Weight,  from  carbonose  to  granitose. 

Lustre,  glimmering;  the  glossy  kind  glistening. 
Opake. 

Colour,  greyish  or  bluish  black.  It  is  the  black 
slate  celebrated  by  the  vulgar  for  its  medical  pro- 
perties. 

Aspect  1.  Common,  This  is  generally  used  in 
the  British  manufactories  of  alum.  The  finest 
specimens  are  from  an  old  coal-mine  near  Glas- 
gow, in  Scotland. 

Alum  slate,  from  the  vicinity  of  Glasgow. 
'"  jrtie  same,  with  some  small  appearances  of  the 

-111   M>«    . 

aluni. 

The  same,  more  expanded  or  decomposed,  \rith 
beautiful  fibres  of  alum,  like  amianthus. 

The  bituminous  shale  of  Kirwan*,  though  he 
ranks  it  with  alum  slate,  seems  to  belong  to  a  dif- 
ferent mode.  Pyrites  sometimes  decompose  to 
alum,  vitriolic  acid  being  formed  by  the  oxydised 
sulphur,  which,  by  exposure  to  air  and  moisture, 
slowly  re-acts  on  the  argil,  and  fonns  alum. 

•  U.  19, 


ttfPOOB   II.      CL4X    gL4TB. 

I  Jgpect  2.  Glossy.  This,  as  already  mendon- 
bd,  has  rather  a  metallic  appearance,  and  is  some- 
■iiiues  taniislied  like  peacock  cual.  In  the  north 
France  it  is  sometimes  found  singularly  hard 
id  compact 

Aspect  3.     Alum  earth.     This  is  found  com- 
ici,  and  of  a  brownish  black  colour. 


MODE  11.    CLAY  SLATE. 

This  must  not  be  confounded  with  the  argil-  '^^^'^ow- 
laceous  schistus  of  Kirwan,  which  is  here  called 
slate,  and  assigned  to  the  Siderous  Domain ; 
while  clay  slate  is  the  schistose  clay  of  Kirwan, 
which  he  also  calls  shale,  and  which  is  often 
found  over  coal,  bearing  vegetable  impressions. 

The  argillaceous  schistus,  or  argillite,  of  Kir- 
wan,  is  the  thonschiejer  of  Werner ;  while,  by 
too  nice  a  distinction,  his  schitfferthon^  the  slate 
clay  of  Kirwan,  is  our  clay  slate.  Brochant 
terms  it  argile  schistcuse.  It  is  less  hard  and 
weighty  than  siderous  slate,  adheres  to  the 
tongue,  and  softens  in  water.  But  all  their  de- 
scriptions chiefly  refer  to  that  kind  which  is 
found  in  coal-mines  \  while  the  most  important 
division  is  that  which  forms  entire  mountains,  as 
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rnnbTijB^  the  Andes  in  South  Americft,  and  in 
many  other  metallic  regions.  This  is  in  general 
very  far  removed  from  siderous  &late,  which  ii 
commonly  quarried  asvuiuable  in  architecture; 
being  less  ferruginous,  and  far  more  coarsely 
schistose,  so  as  sometimes  to  be  even  confounded 
with  grauwack.  The  necessity  of  new  denomi- 
nations in  mineralogy  is  also  apparent  from  this 
example ;  for  while  we  are  told  by  Mr.  Kirwan 
that  the  Andes  chiefly  consist  of  primeval  blue 
argillite,  one  would  expect  an  uuiversaJ  reposi- 
tory of  slates  for  architecture;  while  in  fact  none 
such  appear,  and  the  substance  is  a  coarse  clay 
slate,  slightly  impregnated  with  iron*  In  like 
manner  Mr.  Jameson  must  mean  the  present 
substance  when  he  gives  us  the  following  in* 
formation. 

**  Clay  slate  is  one  of  the  most  metalliferoaa 
of  the  primitive  rocks.  It  contains  many  of  the 
venigenous  formations  that  occur  in  the  preced- 
ing primitive  rocks,  as  tin,  lead,  cobalt,  and 
silver.  Very  considerable  metalliferous  beds  also 
frequently  occur,  and  these  contain  copper  py- 
rites, red  copper  ore,  copper  green,  copper 
azure,  malachite,  iron  pyrites,  magnetic  pyrites, 
glance  cobalt,  grey  cobalt  ore,  arsenic  pyrites, 
blend  and  lead  glance.  Gold  also  occurs  in  this 
forknation,  and  it  is  said  also  cinnabar. 
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*'  It  is  a  very  widely  extended  rock.     In  this 

ntry  it  skirts  the  Highlands,  from  l>ichlo- 

ond,  by  Callender,  Comrie,  aud  Dunkeld}  in 

e  whole  of  that  extensive  district  resting  on, 

d  gradually  passing  into,  mica  slate :  the  same 

appearances  are  to  be  observed  in  many  other 

quarters  in    Scotland.     On    ti\e   Continent  of 

Europe  it  has  been  traced  through  a  great  extent 

of  country :  thus  it  occurs  in  Saxony,  Uohemta» 

ilesia,  Franconia,  Bavaria,  the  Alps  of  Swia^ 

serland,   Austria^   Hungary^   and  many  other 

arts  in  Europe.     It  occurs  also  in  considerable 

uantity  in  Norlb  America,  as  Pennsylvania; 

>ilso  in   immense  quantity   in  South   America: 

thus  it  is  said  that  nearly  the  whole  country 

between  Potosi  and  Lima  is  composed  of  it."*  - 

It  is  self-evident  that  a  wide  distinction  should 

made  between  this  important  and  universally 

diffused  substance,  and  the  siderous  slate  which 

is  used  in  architecture. 

-    In  his  mineralogy,  Mr.  Kirwan  seems  to  have 

blended  the  primary  and  secondary  argillaceous 

schistus,  when  he  mentions  that  it  sometimes 

^^ears  impressions  of  vegetables  and  shelts|;  but 

^Bn  his  geological  essays,  which  are  valuable  as 

^^^^^  Guogoosy,  125. 

^^^  ^  In  the  vale  of  Chamotmi   it  is  found   taapm^ed  widh  am- 

'      '1nojutc». 
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they  present  a  mass  of  information,  compi 
with  great  labour  from  Gt^nnan  authors  little 
known  in  this  couDlry»  he  has  distinguished 
them,  by  the  divisions  of  his  work,  into  primi- 
tive and  secondary  rocks.  His  account  of  the 
primitive  clay  slate  is  as  follows: 

"  It  forms  whole  mountains,  Voigt  Prack.  3b. 
But  more  commonly  only  partially  enters  iuto 
them,  as  in  Saxony,  Charp.  175.  Or  entire 
strata,  as  at  ZillcrtUal,  iu  Tyrol.  Its  mountains 
are  of  gentle  ascent. 

»    *'  There  is  no  doubt  of  its  being  oAro  priizii- 
tive,  for  in  Saxony  it  frequently  alternates  with 
gneiss  and  schistose  mica.  3  Helvet.  Mag.  190. 
1  Berg.  Jour.   1792.  536.     And  with  primitive 
lime-stone.  8  Sauss.  144.     And  in  Hanover  gra* 
nular  lime-stone  is  found  betwixt  its  layers. 
1  Berg.  Jour.   1791.  d06.     We  have  also  seen 
that  both  granite  and  gneiss  often  rest  upon  it. 
Both  Karsten,  3  Helvet.  Mag.  and  Monnet,  in 
il5  Roz.  S5,  sufficiently  establish  this  distinction. 
There  are  two  soAs  of  it  particularly   to  be 
attended  to,   the  harder  and  the  sefier  i  the 
harder  border  upon,  and  often  pass  intOj  sili- 
ceous schistus,  or  basauite,  or  hornblende  slate. 
The  softer  border  upon,  or  pass  into,  trap,  or 
wacken,  or  rubble  stone,  or  rubble  slate,  or  co- 
ticular  slate,  or  indurated  clay,  and  the  harder 
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Graduate  into  the  softer   3  Nev.  Noi 
^Beytr.  I6i).    Or  border  upon  the  muriatic genui 
Ttiul  pnss  into  schistose  chlorite,  or  schistose  tale^ 
or  gneiss,  or  schistose  mica.     It  often  contains 
quarts,  both  in  veins  and  betwixt  its  laminm. 
Voigt  Prack.  41.     More  rarely  felspar,  schorl, 
garnets  or  hornblende,  and  granular  lime-stone. 
Berg.  Kal.  205,  206.     The  softer  sorts  are  re- 
markably metalliferous.  Berg.  Kal.  Voigt  Prack. 
40.     The  famous  mountains  of  Polosi  consist  of 
it  chiefly.  1  Berg.  Jour.  1792.  545,     In  Saxony 
it  is  found  in  primitive  lime-stone.  S  Berg.  Jour. 
1792,  134;  and  often  mixed  with  it,  asin  Leske, 
G.  328,    It  is  so  much  the  more  siliciferous  as  it 
approaches  more  to  granitic  mountains.  Lasius, 
121.     It  passes  into  rubble  stone.  2  Berg.  Jour. 
1788.  498,     In  the  argillites  of  the  Pyrenees  no 
organic  remains  are  to  be  found.  Descrip.  Py- 
ren.  27-     Saussure  found  it  in  the  snowy  regions 
of  Mont  Blanc.  7  Sauss.  ^56."* 

Of  the  secondary  argillite,  or  clay  slate,  Mr. 
Kirwan  gives  the  following  description : 

"  There  can  be  no  doubt  but  argillite  is  fre-   Secondary. 
quently  of  secondary  origin;    Ferber  acknow- 
ledges it  to  be  partly  primeval,  and  partly  se- 
condary.  4  N.  Act.   Petropol.   289.     Graner 


•  Geol.  Ei».  183. 


DOHAiy   III.      AmSllLACKOtlft. 

found  ammonites  in  the  argillite  near  Meyriij. 
gen,  in  Swisserland.  3  Helv.  Mag.  191.  In  a 
specimen  from  Hessia,  mytilites  occur;  see 
Leske,  G.  339.  Voigt  found  a  lime-stone,  with 
petrifactions,  between  strata  of  argillite.  1  Mi- 
neral. Abhandl.  86,  87i  88.  It  often  contains 
piscine  remains  betwixt  its  laminse.  Lasius,  105. 
Saussure  found  argillitic  strata  intermixed  with 
black  marble.  1  Sauss.  40i.  In  the  Hartz,  im- 
pressions of  reeds,  rushes,  and  pectinites,  are 
found  on  it  where  it  adjoins  to  rubble  stone. 
Lasius,  103.  10^.  Sometimes  it  hardens,  and 
grows  more  siliceous,  from  the  bottom  upwards. 
Lasius,  IW.  Sometimes  it  is  harder  at  greater 
than  lesser  depths.  Idem,  102.  In  the  Hartz  it 
alternates  with,  and  sometimes  is  intimatdy 
mixed  with,  rubble  «tone.  Lasius,  138.  It  a($o 
passes  into  sand-stone.  Idem,  105.  At  Kinne- 
culla  it  alternates  with  aluminous  slate  and 
marlite.  29  Schwed.  Abhaiull.  ^6.*** 

In  the  account  of  siderou^  slate  it  has  been 
observed  that  it  contains  from  10  to  SO  of  iron. 
Dr.  Townson  has  given  an  analysis  of  argilla- 
ceous schistus,  or  clay  slate,  being  argil  S5, 
silex  60,  magnesia  9,  iron  6,  and  some  petro* 
leumt-    '^'^^  '^^'  '^  accideiital,  and  he  perhapi 
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leans  s^tale  incumbent  on  coal ;  but  from  4  to 

^^of  iron  may  be  considered  as  commonly  be- 

^Bnging  to  cl^y  slate,  while  the  siderousor  com* 

jnon  sl«Ue,  eminently  so  called*  contains  from  10 

20. 

Ferber's  primitive  slate  is  argillaceous,  with 
particles  of  mica,  and  crossed  by  veins  of  quartz, 

I  which    more   rarely  happens   in   the   siderous 
uod;  amt  it  often  appears  in  undulating  strata, 
pie  adds>  that  in  the  Vicentine  and  Veronese 
territories  it  is  regarded  as  the  deepest  rock,  any 
subjacent  granite  not  having  been  discovered. 
^^t  contains  at;  usual  metallic  veins,  which  often 
^Kin  between  it  and  the  incumbent  lime-stone*. 
B^*^^'^  ^^^  1^^^'^  enlarged  on  clay  slate^  though 
a  rock  of  the  first  importance ;  but  indulges  his 

Pnagination,  that  the  vast  beds  of  clay  have 
een  produced  by  muddy  eruptions  of  sub- 
larine  volcanoes. 
The  fine  stone  used  for  sharpening  razors, 
calleil  a  hone,  is  commonly  a  clay-slate,  con- 
taining, like  the  others,  about  60  parts  of  Ane 
silex.  It  is  often  of  the  cameo  kind,  or  disposed 
in  layers  of  different  colours,  the  upper  of  a 
^^whitibh  yellow,  and  the  under  of  a  reddish  grey; 

^^     ■  luly,  37-    Oa  Costa,  p.  \6S,  says,  the  black  slate  nf  Claris,  in 

iSwisstrrlmnd,  which  rises  in  slabs,  conuiin^  impret^ioni  of  pUnts 
and  fish ;  and  U  of  course  secondarr. 


Heme. 
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the  first  being  of  a  finer  j^rain,  while  the  lath 
seems  to  graduate  into  the  stone  used  for  nharp*] 
ening  scythes,  and  which,  from  the  coacserl 
grains  of  silex,  becomes  an  argillaceous  sand- 
stone. Patrin  informs  us  that  hones  are  found 
in  the  mountains  of  Jura,  and  the  Vosges'i  and 
the  substance  was  found  on  digging  a  well  an 
extreme  depth,  at  Hampstead»  near  London. 

Clay  slate  has  seldom  been  used  for  orna- 
mental purposes ;  but  the  Chinese,  a  most  intel* 
ligent  and  ingenious  people,  and  amounting,  bj 
the  most  moderate  computation,  to  about  two 
hundred  and  thirty  millions  of  souls,  or  one-third 
of  the  human  race,  liave  rivalled  the  ancients  in 
converting  to  utility  and  ornament  numerous 
articles  of  the  mineral  kingdom;  and,  among 
the  rest,  this  substance  has  not  escaped  their 
attention, 

"  The  cameo  slate  of  the  Chinese  is  also  a 
primitive  argdlaceous  schistus,  of  a  very  fine 
paste,  softer  than  the  hone,  and  which  presents 
three,  or  even  four,  successive  layers,  very  thin, 
of  different  colours  very  neatly  divided,  and 
strongly  adhering  to  eacii  other. 

"  The  Chinese  artists  have  availed  themselres 
of  the  disposition  of  this  stone.     They   form 
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io-relievos  or  cameos  of  it,  of  most  exquisite 
workmanship,  and  sometimes  of  considerable 
I  saw  a  picture  made  of  it  in  the  Imperial 
labinet  of  Petersburg,  more  than  two  feet  in 
sngth,  representing  a  landscape,  with  figures  of 
men  and  animals.  These  objects  were  of  three 
different  colours,  white,  green,  and  red^  the 
ground,  of  a  coffee  colour,  made  the  fourth. 
Beautiful  specimens  of  the  Chinese  cameos  are 
found  in  several  cabinets  at  Paris,  and  especially 
in  the  collection  belonging  to  the  Council  of 
Mines/*  ♦ 

A  fine  piece  of  the  same  kind  appears  in  the 
grand  collection  of  M.  Dedr^e,  brother-in-law  of 
Dolomieu.  Some  may  also  exist  in  England; 
but  although  we  carry  on  the  chief  trade  with 
China,  there  are  not  so  many  singular  Chinese 
articles  in  London  as  in  Paris.  The  Chinese 
musical  balls,  for  example,  are  not  known  in 
Ix>ndon.  They  are  used  by  the  Mandarins 
when  inclined  to  sleep,  the  mere  heat  ,of  the 
hand  producing  various  sounds,  like  those  of  the 
harp  of  Eolus.  Faujas  bad  one  dissected,  when 
it  was  found  to  consist  of  minute  wires  of  steel, 
of  various  si^es,  disposed  according  to  some  arti'^ 
ficial  rules.     The  first  Parisian  artists  acknow-  , 

*  Patha  Mia.  i.  124. 
VOX..  I.  t 


ledged  their  inability  to  produce  such  a  singular 
machine.  f 

•  Clay  slate  was  also  occasionally  used  in  the 
arts  by  the  ancients,  for  Wad,  in  his  catalogue 
of  the  Borgtan  Museum,  has  mentioned  a  frag- 
ment of  a  small  statue  of  a  bluish  grey  slate,  the 
surface  being  white  from  decomposition.  There 
are  also  heads  of  battle-axes,  of  a  grey  clay  slate, 
veined  with  a  deeper  colour,  probably  from  some 
island  in  the  South  Sea. 

This  substance  is  often  singularly  contorted 
in  various  fantastic  forms,  both  on  a  large  and 
on  a  small  scale. 

Gmdin  supposes  that  the  softer  clays  arl 
firom  the  decomposition  of  the  harder  >  and  he 
says  that  rock  clay  is  sometimes  used  in  build- 
ing*.   Dr.  Buchanan,  in  his  travels  in  the  south 
of  Hiudostan,  observed  a  kind  of  clay,  which, 
when  dug  up  and  dried,  becomes  as  solid 
brick,  whence  he  has  not  improperly  called 
lalcrite. 

The  materials  concerning  clay  rock  and 
slate  are  unusually  scanty,  not  only 
they  are  seldom  used  in  the  arts^  but 
even  geologists  have  paid  far  more  attention 
the  granitic  and  calcareous  rocks  than  lo  (be 
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:illaceoos,  which  are  however  of  rast  extent 
and  great  importance. 

The  most  authentic  and  scientific  account  of 
Reconstruction  of  that  vast  chain  of  mountaitt* 
the  Andes,  is  contained  in  the  travels  of  Helms, 
a  German  mine-master,  who  was  appointed  to 
introduce  Born's  method  of  amalgamation  into 
the  Peruvian  metalhirgy.     He  remained  in  that 
country  from  1789  to  1793,  and  in  1798  pub* 
lished  his  JoumaU  containing  his  daily  observa- 
tions made  on  the  spot.     In  the  English  trans- 
lation, or   rather  abridgement,  the  translator, 
unaware  of  their  consequence,  has  omitted  many 
important  particulars;  but  enough  remains  to 
L   show  the  construction  of  this  magnificent  and 
'    singular  chain,  which  astonished  our  author  by 
such  abrupt  irregularities,  and  such  various  al- 
ternations of  their  component  parts,  as  he  had 
B&ever  beheld   in   the  mountains  of  Hungary, 
W  Saxony,  or  the  Pyrenees.     In  no  country,  he 
f    adds,  does  a  revolution  of  nature  appear  to  have 
been  so  general  as  in  South  America,  and  the 
ices  are  every  where  discoverable,  "' 

After  further  premising  that  he  travels  from 
^Buenos  Ayres  to  Lima,  across  the  chief  region 
if  the  Andes,  his  scattered  information  on  this 
important  topic   shall   be  brought  before  the 
■reader  in  one  point  of  view. 
•  '•*  During  the  journey  to  Tucuman  we  found 
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tbe  tuountains  composed  of  primitLve  granite, 
but  as  we  proceeded,  the  granite  became  inter- 
mixed with  argillaccoas  slate  of  various  colours ; 
that  however  whiclt  chiefly  predominates  in  the 
CordiHems  is  of  a  bluish  cast,  as  far  at  least 
we  had  an  opportunity  oi'  examining  thei 
Strata  of  lime-stone,  and  large  ntasses  of  fern 
ginous  sand-stone,  are  in  many  places  super- 
incumbent on  the  argillaceous  slate.  We  like- 
wise found  on  the  road  coal,  gypsum,  and  rock 
salt;  the  last  even  on  the  summits  of  the  most 
elevated  ridges." 

In  the  b^d  of  the  ri^er  Rosario  he  likewise 
observed  blue  clay  slate;  and  he  was  surprised 
to  find  the  highest  snow-capt  mountains,  within 
nine  miles  of  Potosi,  covered  with  a  pretty  thick 
stratum  of  granitic  stones,  rounded  by  the  actioi^ 
of  water>  while  there  is  a  continual  descent  t^^ 
Tucuman,  where  the  granitic  ridge  ends:  and 
from  Tucuman  to  Potosi  it  consists  of  simple 
clay  slate.  t^H 

.  "  The  mountain  Potosi,  at  whose  foot  th^^ 
city  is  built,  resembles  a  sugar*loaf :  it  is  almost 
eighteen  miles  in  circumference,  and  chiefly. 
composed  of  a  yellow  very  firm  argillaceoil^| 
slute,  full  of  veins  of  ferruginous  quarts,  in  ' 
whicli  silver  ore,  aivl  sometimes  brittle  vitreous 
ore,  are  found  interspersed." 
<  j^ji  l^i^jptu^^y  fyom  Pg^9ju,to  Lima>  be  founc 
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t  Alcacado  day  slate,  interspersed  with  niftsse^ 
f  granite;  and  afterwards  red  sand-stone  on  the 
ay  slate.     They  afterwards  alternate,  and  the 
slate  is  covered  with  thin  moss. 

The  rich  city  of  La  Paz  is  built  at  the  bottom 
of  the  highest  part  of  the  Andes,  covered  with 
everlasting  snow.  In  a  fragment  of  the  rock, 
being  a  glutenite  of  yellow  day  and  rounded 
flints,  lumps  of  pure  gold  were  found,  weighing 
from  two  to  twenty  pounds.  Puno,  which  is 
also  one  of  the  highest  parts  of  the  Andes,  pre- 
sents mountains  of  fine  clay  slate,  abounding  in 
rich  ores  of  gold  and  silver, 
k  Passing  through  Cuzco  he  arrives  at  Carretas. 
**  The  base  of  argillaceous  slate  is  covered  with 
an  alluvial  superstratum,  which  consists  of  marl, 
gypsum,  lime-stone,  sand,  a  large  quantity  of 
rock  salt,  and  of  fragments  of  porphyry,  &c. 
in  which  pure  silver  and  rich  silver  ores  occur 
abundance.  There  are  few  instances  in 
Europe  of  such  mountains  so  generally  abound- 
ing with  the  precious  metals,  or  their  ores,  as  in 
this  quarter  of  the  globe.  The  whole  ridge  ap- 
pears to  be  full  of  alluvial  veins  of  heavy  silver 
ores,  in  which  pieces  of  pure  silver,  solid  cop- 
per, and  lead  ore,  occur,  intermixed  with  a 
great  quantity  of  white  silver  ore,  and  capillary 
virgin  silver.    Thirty-six  miles  before  we  reach 
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Guancavelica,  behind  Parcos,  lie  mountains  of 
weather-beaten  argillaceous  slate,  mixed  with 
«and.  The  sections  of  these  mountains  consist 
entirely  of  separate,  more  or  less  flharp-pointed» 
pyramids  of  a  flesh-coloured  sand-stone. 

"  The  ridge  of  mountains  covered  with  snow, 
over  which  the  road  to  the  Pacific  Ocean  passes, 
consists  of  simple  sand-stone,  through  which 
metallic  veins,  in  some  places  with  quartz  or 
felspar,  in  others  with  steatite  and  schorl,  &c* 
openly  appear.  On  the  contrary,  the  chain  of 
mountains  to  the  north  of  Guamanga  and  Guan* 
cavelica  is  said  to  consist,  to  the  extent  of  one 
•hundred  miles,  of  simple  lime-stone»&nd  equally 
abounds  with  metallic  ores,  especially  in  ihc 
province  of  Tarma," 

"  Behind  Guancavelica  the  mountains  gra- 
dually become  composed  of  less  various  mate- 
rials, and  at  last  consist  only  of  simple  sand- 
stone, with  layers  of  marl,  lime-stone,  and  spar, 
or  of  simple  lime-stone ;  they  continue  however 
equally  rich  in  gold,  silver,  quicksilver,  rock- 
salt,  &c." 

It  further  appears  from  the  original  work  that 
the  clay  slate,  which  chiefly  composes  this  mag- 
nificent chain  of  mountains,  is  of  various  beauti* 
ful  colours;  blue,  dark  red,  fle^h  colour,  grey, 
and  yellow. 
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In  chemical  analysis  it  has  sometimes  hap- 
pened that  the  chemist  has  ably  performed  his 
task,  but  has  mistaken  the  name  of  the  sub- 
stance. In  like  manner  it  was  here  necessary 
to  identify  the  rock,  before  proceeding  to  its 
description.  It  has  before  been  observed  that  it 
may  be  divided  into  two  kinds,  which  at  the 
same  time  vary  considerably  in  their  structure, 
namely,  primitive  and  secondary. 
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Texture,  schistose,   sometimes  in  tinn  layers,    characui., 
but  more  generally  they  are  thick  and   coai-se; 
fine-grained,  sometimes  almost  impalpable- 
Hardness,  marmoric,  sometimes  gypsic.    Frac- 
ture,   slaty,    sometimes    approaching  to  earthy. 
Fi'agments,  amorphous,  tabular,  with  sharp  angles. 
Weight,  carbonose  to  granitose. 
Lustre,  sometimes  dull,  often  silky,     Opake. 
The  colour  is  most  usually  grey,  of  various 
tints;  but  it  may  also  be  found  of  a  straw  yellow, 
and  various  hues  of  red.     It  sometimes  presents 
streaks  of  a  bluish  white,  or  is  mottled  with  va- 
rious illiuitions. 

Yellow  clay  slate,  from  Potosi, 
Grey,  from  the  Andes,  Saxony,  Scotland,  and 
•thcr  metallic  countries. 
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same,  singularly  convolved,  front  the  Alps 
of  Dauphiny,  and  many  other  regions. 

Thick  clay  slate,  intersected  in  all  directions 
with  veins  of  quartz,  from  Scotland. 

The  same,  with  calcareous  spar,  fi'om  Durham. 

The  same,  with  veins  of  quartz  containing  eme- 
ralds, from  the  celebrated  emerald-mines  at  Muzo, 
in  the  Viceroyalty  of  New  Grenada.  It  does  not 
appear  that  Peru  ever  produced  any  emeralds. 

Massive  clay  slate,  or  perhaps  rather  ciay  rock, 
from  Ronneburg. 

Clay  slate,  \n  rhomboidal  iragments,  from  Dit- 
terbach. 

Thick  clay  slate,  with  a  coarse-grained  earthy 
fracture,  from  Upper  Lusatia. 

Green  clay  slate,  with  calcareous  spar,  from 
Shneeberg. 

The  same,  with  cinnabar,  from  Idra. 

Clay  slate,  M'ith  yellow  blend,  from  Transyl- 
vania. 


f^ron  the 
Ganges. 


Specimens  of  clay  slate,  collected  on  the  river 
Ganges,  and  its  vicinity,  by  Colonel  Ilardwick, 
on  his  journey  to  Siranagur. 

Clay  slate,  from  the  rocks  about  Ghinouly. 

The  same,  of  a  silky  appearance,  and  seemingly 
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much  mingled  widi  magnesia,  firom  the  rocks  near 
Siranagur.  It  is  of  an  ash  ^y  colour,  and  finely 
undulated. 

Greenish  micaceous  clay  slate,  from  Coadwara. 

Purple  clay  slate,  veined  with  dull  green,  from 
the  rock  of  BedeyL 

Lilac-coloured  clay  slate,  which  alternates  with 
laminated  smectite,  in  the  faiUa  near  Adwaanee. 
The  strata  are  inclined  A5\ 

Brow^  clay  slate,  found  in  thick  strata  near 
Hurdwar. 

Clay  slate,  in  thin  layers  of  different  colours, 
from  Bedeyl. 

Purple  clay  slate,  from  high  mountains  near 
Siranagur. 

Micaceous  clay  slate,  of  a  bluish  grey,  fit>m 
Ansore. 

Clay  slate  bricia,  intersected  with  quartz  veins, 
in  a  cement  of  clay  slate  tufa,  from  Bedeyl. 

Clay  slate,  intersected  with  quartz  in  all  direc- 
tions, from  the  same.    *" 

Clay  slate,  of  a  brownish  red,  and  various  other 
colours,  from  Ansore. 

Brown  clay  slate,  in  bowlders,  found  b  the  bed 
of  the  Alecnundra,  near  Siranagur*. 

*•  These  tpeaoaeiu  were  [nresented  by  Cc^nel  Hardwick  to  the 
author. 
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To  the  European  may  be  added, — 

Micaceous  clay  slate,  from  Mont  Blanc. 

Clay  slate,  mingled  with  chlorite,  from  Mont 
Blanc. 

Purple  clay  slate,  with  spots  of  quartz  ani 
^mica,  and  thin  layers  of  takous  schistus,  from 
fiame. 

Soft  grey  clay  slate,  from  Uie  same. 

Grey  clay  slate,  sometimes  spotted  with  decom- 
posed pyrites,  from  the  summit  of  Snowdon, 
where  it  rests  in  beds  nearly  horizontal,  on  arrects 
or  uprights  of  schistose  keralite. 

A  remarkable  clay  slate,  of  a  yellowish  brown, 
-with  long  streaks,  so  as  to  have  the  appearance  of 
oak  board,  with  some  knots  of  a  deeper  brown, 
and  others  white.  It  is  mingled  with  a  little 
quartz  and  mica.     Sauss.  §  1482. 

STRVCrt'RB    ir.      8BCONDART. 

This  either  occurs  uniform,  or  with  impressioi 
of  vegetables,  or  sometimes  of  shells. 


Aspect  1.     Uniform.     Thick  slaty  shale,  ft 
f  X)erbyshire. 

Shale,  from  numerous  coal-mines. 
Variety.     Bituminous  shale>  from  the  same. 
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Aspect  2.     IViih  impressions.     Shale,  with  the 

ipression  of  the  skeleton  of  a  fish  in  a  lighter 
ur,  from  Hessia. 

bhale,  with  the  impression  of  an  ammonite, 
from  Chamouui. 

The  same,  with  impressions  of  various  vege- 
tables, cliiefly  gigantic  ferns,  from  various  coal* 
mines. 

Variety,    Bituminous  shale,  with  various  im- 
pressions. 

There  are  two  substances  often  found  in  clay 
slate,  and  considered  as  of  a  kindred  nature,  but 
they  never  appear  in  the  form  of  rocks.     1.  Black  Black  chalk, 
chalky  so  called  because  it  is  used  in  drawing, 
and  which,  according  to  Weigleb,  contains  11  of 
carbon.     52.  Hone,  which  is  as  proper  and  so-      hom. 
norous  a  name  as  novaculite,  or  whet-slate.    Some 
clay  slates  and  sand-stones  form  the  coarser  whet- 
stones, used  by  cutlers.     The  finest  hones  arc 
said  to  be  brought  from  Turkey,  but  they  are  also 
said  to  be  found  in  the  neighbourhood  of  Namur, 
in  Flanders.     Brochant  says  that  it  is  also  found 
in  Bohemia,  in  Saxony  (Seifensdorf,  near  Frey- 
berg),  in  Siberia,  in  Stiria :  lastly,  at  Lauenstcui, 
in  the  Margraviate  of  Bareith,  where  it  is  wrought. 
It  often  seems  to  form  the  passage  to  indurated 
talc,  and  is  sometimes  covered  with  efflorescences 
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of  sulphate  of  magnesia,  which  has  led  to  a  be- 
lief tliat  talc  is  one  of  its  constitnent  i>arts ;  as 
Werner  also  suspects,  firom  its  unctuous  feel,  and 
being  often  of  a  greenish  tint.  It  not  unusually 
presents  two  layers ;  the  upper  of  a  pale  greenish 
yellow,  and  the  under  of  a  blackish  brown.  The 
fracture  is  often  scaly,  which  is  seldom  observed 
in  other  schistose  substances ;  but  that  of  Bareuth 
sometimes  presents  a  slaty  fracture,  partly  ap- 
proaching to  the  conchoidal,  and  partly  to  the 
earthy.  Hone  seems  nearly  related  to  a  highly 
indurated  fullers'  earth,  and  is  said  by  some  to 
decompose  into  tripoli*. 


*  Saussuresays,  §  1594,  that  the  common  toaeH-ttone  ii  oom- 
pMcd  of  tittle  while  grains  of  quartz  and  feUpar.  enveloped  in 
ferrugiDous  clay.  TT»e  hard  black  nodules,  which  arc  found  io 
slate,  likewise  afford  very  good  touch-stones.  The  little  hard  grain* 
form  a  kind  of  file,  which  seizes  on  the  subsunce  of  the  mcttf, 
while  llic  black  gluten  displays  the  colour.  And  as  acids  do  not 
affect  the  stone,  the  trace  may  easily  l>c  tried  by  the  nitnmi  acid,  oi 
by  the  aqua  regia. 
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Texture,  of  a  fine  earthy  grain. 

Hardness,  raarraoric,  sometimes  gypiiic.  Frac- 
ture, generally  even,  sometimes  flatly  conchoidal. 
If  slaty,  it  approaches  to  clay  slate.  Fragments, 
amorphous,  rather  blunt. 

Weight,  granitose. 

Lustre,  dull.     Opake. 

This  is  the  ihon^tein  of  Werner,  which  forms 
large  rocks,  and  is  the  base  of  his  clay  por- 
phyry, which  will  be  described  among  tlie  Ar- 
gillaceous Intrites. 

In  some  countries,  such  as  the  Salses  of  Mo- 
dena,  in  the  Crimea,  and  near  Girgenti  in  Sicily, 
hills  and  masses  of  indurated  clay  are  produced 
by  a  singular  cause,  the  eruption  of  what  are 
called  muddy  volcanoes.  Dolomieu  has  mi- 
nutely described  that  of  Macaluba,  near  Gir- 
genti. A  circular  mountain,  about  150  feet  in 
Iieight,  is  terminated  by  a  plain  somewhat  con- 
rex,  and  about  half  a  mile  in  circumference, 
which  is  surmounted  by  a  great  number  of  trun- 
cated cones,  with  little  craters  like  funnels. 
The  soil  on  which  they  rest  is  a  grey  dry  floor, 
which  covers  a  wide  and  immense  gulf  of  mud. 


Cluiracter*. 


£niptiin» 
of  mud. 

MikCftluba« 
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There  arises  every  instant,  from  the  bottom  of 
the  funnels,  a  wet  greyish  clay,  with  a  convex 
surface.  Thi»  bladder,  bursting  with  some  noise, 
throws  beyond  the  crater  the  clay,  which  runs 
like  lava  down  the  sides  of  the  little  hilfs;  the 
intermission  between  the  petty  explosions  being 
between  two  and  three  minutes.  This  hiU  has 
also  more  important  fermentations,  in  which  it 
affects  to  imitate  a  volcano ;  little  earthquakes 
are  perceivable  at  the  distance  of  two  or  three 
miles,  and  there  are  serious  eniptions,  which 
sometimes  elevate  a  sheaf  of  liquid  clay  to  the 
height  of  900  feet ;  the  explosions  being  repeated 
three  or  foui*  times  in  the  twenty-four  hours, 
and  accompanied  with  a  fetid  sulphurous  odour. 
This  singular  volcanello  has  been  described  by 
Strabo  and  Solinus;  and  the  others  present  the 
same  phenomena.  Patrin  says  that  the  clay  is 
of  a  greyish  blue,  and  thatSpallanzani  has  found 
in  it  the  same  elements  as  in  basaltin.  Dole* 
mien  has  also  observed  that  the  clay  hills,  which 
cover  the  surrounding  country,  are  the  produce 
of  those  eternal  ejections  mentioned  by  SoHrms*. 
When  clay  rock  is  strongly  impregnated  with 
hon  it  passes  into  jasper.  The  more  common 
colours  are  grey  and  red,  and  H  is  somethnes 


*  XMomieu,  Lipari,  li>3.     Pfttrin  Min.  v.  949. 
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I 


I 


potted  or  striped.  Mr.  Jameson,  in  his  Mi- 
neralogy, has  promised  a  more  particular  ao 
ount  of  thonstein ;  which  he  has  not  however 
accomplished  in  his  Geognosy,  where  he  only 
informs  us  that  the  Pentland  hills,  near  Edin** 
burgh,  present  examples.  Dr.  Babington,  in 
his  catalogue,  mentions  clay  porphyry  from  the 
vicinity  of  Edinburgh;  but  gives  no  examples 
cf  the  clay  rock,  which  seems  however  to  form 
a  great  part  of  tbat  vast  chain  of  mountains  the 
Andes.  In  Chili  entire  mountains  are  com- 
posed of  brown  or  black  clay  rock. 

This  substance  frequently  occurs  in  coal  and 
other  mines,  where  it  receives  a  vast  variety  of 
provincial  names,  according  to  the  fancy  of  the 
miners.  In  coal-mines  it  is  commonly  a  shale, 
and  alternates  with  beds  of  sand-stone,  which 
also  in  such  circumstances  receives  fanciful  de- 
nominations^. 

Clay  rock,  from  Saxony. 

The  same,  from  the  Andes. 

The  same,  from  Pentland  liills* 


•  Wliai  is  called  the  clay-bctl  of  the  LcadliilU,  in  Scotland^ 
varia  fiom  the  toflnesa  of  tough  clay,  to  tlic  hardocs9  of  striking 
Are  with  steel  ^  in  the  langaage  of  aiUicrSf  Jrom  ncll  and  wedge  io 
Hasting :  and  this  too  at  a  depih  from  furty  to  fifty  fathoms. 

Near  Lcsmahago,  Lanarfcthtre,  is  a  lead-mine  in  day  slate :  Uie 
metal  being  In  a  vein  of  sulphate  of  baryUn,  five  feet  wiile.    G.  L- 
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ceUio 


Saussure,  §  1944,  describes  a  kind  of  clay  rock 
found  among  the  pebbles  of  the  two  rivers  called 
Emme,  in  Swisserland.  This  substance  having 
hitherto  little  engaged  the  attention  of  mineral- 
ogists or  geologists,  all  the  accounts  are  very 
imperfect. 

Porcelain  clay  sometimes  constitutes  roclcs 
but  it  is  merely  a  decomposed  felspar,  which 
maybe  found  in  the  Domain  entitled  Decom- 
posed Rocks.  Potters' clay  seems  only  to  occur 
in  separate  strata;  when  of  a  greyish  white,  it 
is  called  pipe-clay.  The  clay  of  which  the 
famous  Egyptian  vases  have  been  formed  for 
many  thousand  years,  is,  according  to  Rozlere, 
of  a  marly  nature,  and  is  found  near  Coptos  in 
the  Thebaid.  It  approaches  to  tiie  fawn  co- 
lour, and  is  of  a  porous  and  light  consistence* 
Porous  rases  which}  by  evaporation,  impart 
great  coolness  to  water,  are  also  made  in  Spanish 
America,  where  the  ladies  are  even  fond  of  eat- 
ing the  fragments*,  Molina,  in  his  interesting 
account  of  Chili,  has  described  several  valuable 
clays,  of  which  there  is  one  which  long  retains  a 
sweet  smell. 

The  Lemnian,  Armenian,  and  other  boles. 


I 


Ot  Cosu,  p.  S0>  says  it  is  a  bole  useful  in  acididts,  and  as 


deatifricc. 
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fonnerly  celebrated  as  absoibents,  and  which 
are  now  supplanted  by  magnesia,  are  merely 
fine  clays,  which  contain  a  small  portion  of 
magnesian  earth.  Hence  they  somewhat  ap- 
proach in  their  nature  to  the  fullers'  earth  of 
Berkshire,  and  Ryegate  in  Surry  ^. 

The  earth  called  almagra,  which  is  used  to 
impart  a  red  -colour,  and  an  unctuous  feel,  to 
Spanish  snuff,  is  found  at  Almazaran,  near  Car- 
thagena,  in  Spain,  and  seems  a  fine  ferruginous 
clay,  perhaps  with  a  mixture  of  magnesia. 


MODE  IV.    WACKEN. 

Texture,  sometimes  compact,  sometimes  vesi-   Chaiactera, 
cular.     When  the  vesicles  are  filled  jvith  para* 
sitic  stones,  it  is  called  amygdalite;  but  as  the 
base  of  the  latter  is  more  frequently  a  trap  or 
basaltin,  it  has  been  classed  after  that  substance. 

Hardness,  marmoric,  sometimes  gypsic.  Frac- 
ture, commonly  even,  sometimes  approaching 
the  flat  conchoidal.  Fragments,  amorphous, 
rather  blunt. 

Weight,  granitose. 

•  Bergman  has  put  Hampshire,  in  which  he  is  followed  by  all 
ihe  foreign  mineralogists ;  but  there  is  no  fullers'  earth  in  Hamp- 
shire. 

VOL.  r.  T 
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Lustre,  dull,  sometimes  faintly  glimmeriDg. 
Opake. 

The  usual  colour  is  grey,  sometimes  approach- 
ing to  black.  It  may  also  be  brownish,  from 
iron  ochre.  Wacken  sometimes  contains  mica, 
but  this  mbcture  cannot  be  regarded  as  charac- 
teristic, as  appears  from  the  amygdalites. 

Wacken  is  ranked  by  the  German  mineral- 
ogists as  intermediate  between  ba^ialt  and  clay. 
Like  basalt  it  sometimes  presents  siderite,  but 
never  contains  augite  or  olivine.  It  is  regarded 
as  secondary,  because  petrified  wood  has  been 
found  in  it :  but  such  arguments  are  sometimes 
fallacious,  for  the  detritus  of  a  primitive  rock 
may  again  consolidate,  as  in  the  case  of  granite, 
and  it  is  easily  conceivable  that  it  may  thus  en- 
velope substances  foreign  to  its  original  form- 
ation. 

Wacken  is  often  a  coi*nienne,  or  roche  dc  comr, 
of  the  French  mineralogists.  The  grauwack  of 
the  Germans  is  a  very  different  substance,  which 
will  be  described  among  the  Argillaceous  Glu- 
ten ites. 

Wacken,  from  Saxony,  &c. 


liOOB   V.       SUBCTXTS. 


MODE  V.    SMECTITE. 


This  substance  is  commonly  called  fullers' 
earth;  but  as  the. latter  word  would  here  seem 
rather  a  solecism^  it  may  be  preferable  to  adopt 
the  Greek  denomination. 

Texture,  earthy,  sometimes  with  a  very  fine   Onmci 
grain. 

Hardness,  cretic.  Fracture,  uneven,  some- 
times large  conchoidal.  Fragments,  amorphous 
and  blunt. 

Weight,  carbonose. 

Lustre,  dull.     Opake. 

The  colour  has  often  a  greenish  tinge,  which 
may  arise  from  a  very  small  portion  of  mag- 
nesia; but  as  this  scarcely  amounts  to  1  in  100, 
there  is  no  reason  for  classing  it  among  the 
Magnesian  Rocks;  especially  as  in  that  from  the 
island  of  Cimolus,  which  is  superior  even  to  the  cimoUter 
English,  Klaproth  could  discover  no  magnesia, 
the  unctuous  feel  arising  from  the  mere  purity 
of  the  clay*.  In  general  fullers'  earth  would  FuUen* earih. 
rather  be  judged  of  a  light  brown  colour.     The 


*  Da  Cosu  has  otMcrvnl  ihat  great  gneness  of  the  grata  will 
«ftcn  imparl  aa  unciuotu  feel. 
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coarser  sort  at  Ryegate,  which  contaius  crystalt 
of  barytes,  is  of  a  reddish  brown,  and  is  not  used 
in  commerce. 

The  analysis  by  Bergman  bears  that  the 
fullers*  earth  comes  from  Hampshire,  a  mistake 
followed  by  a  hundred  mineralogic  writers;  and 
it  was  probably  from  Reading,  in  Berkshire,  for 
in  the  vicinity  of  that  town  there  are  remarkable 
quarries,  which  lie  under  beds  of  sea  sand, 
mingled  with  numerous  shells  of  oysters.  Iti.s 
also  found  near  Woburn,  io  Bedfordshire,  an< 
Ryegate,  in  Surry. 

Da  Costa  informs  us,  that  fullers*  earth  is  dog 
at  Wavendon,  near  Woburn,  in  Bedfordshire. 
Tor  about  six  yards  there  are  layers  of  reddish 
sand,  then  a  thin  stratum  of  sand-stone,  ihei 
sand  again  for  seven  or  eight  yards;  after  whici 
fullers*  earth  appears  for  about  eight  feet,  fol- 
lowed by  sand-stone  and  sand.  At  Ryegate 
and  Nutfield,  in  Surry,  the  strata  are  similar; 
but  at  Detling,  near  Maidstone,  in  Kent,  it  un- 
derlies a  sandy  loam,  mixed  with  a  great  variety 
of  shells.  It  is  prevented  from  being  export 
by  a  special  act  of  parliament*. 

Near  Reading  oyster-shells  are  found  at  tiie 
bottom  of  a  high  hill,  a  hundred  feet  below  tiie 


*  Nat.  HUk  of  PoMiW,  17£7>  4io.  p.  69. 
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sy  lie  on  chalk,  covered  wiih  »ca 
sand,  which  still  retains  its  brackish  flavour. 
Above  that  is  fullers'  earth,  nearly  eleven  feet  in 
depth,  and  then  chalk,  and  difl'erent  kinds  of 
clay ;  then  a  common  sort  of  sand :  and  so  on 
to  the  surface,  which  is  gravel. 
^  It  does  not  effervesce  with  acids,  nor  is  it  dif- 
' fusible  in  water,  in  which  it  docs  not  froth  like 

I^oap,  as  some  have  asserted.  It  is  used  in  what 
4s  called  the  fulling  of  broad  cloth,  an  operation 
.which  consists  in  extracting  the  grease. 
I  Abroad,  it  has  been  found  in  Saxony,  Alsace, 
and  Sweden,  always  forming  beds  of  more  or 
less  thickness.     In  England  it  commonly  np- 

»  pears  between  beds  of  sand-stone. 
The  earth  brought  from  Cimolus,  which  is 
described  by  Pliny  as  used  in  medicine  and  in 
bleaching,  has  again  been  discovered,  by  Mr- 
Hawkins.  It  is  mingled  with  small  particles  of 
<iuart2 ;  but  this  circumstance  does  not  prove  it 
to  be  a  decomposed  granite,  as  an  accidental 

k mixture  of  siiex  occurs  in  many  substances, 
.    Fullers'  earth,  from-Reading,  in  Berkshire. 
'    The  same,   with    incumbent    sea  sand    and 
oyster-shelJs. 

PThe  same,  from  Ryegate,  in  Surry. 
The  same,  of  a  coarser  kind  and  darker  co- 
lQur>  with  imbedded  crystals  of  yellow  barvtes. 


DOMAtW    til.      AROfLLACtOUS* 


Mr.  Sowerby  has  a  large  regular  crystal  of  this 
kind,  equal  in  beauty  to  a  topaz.  ^ 

,    Smectite,  from  Cimolus,  one  of  the  islands  of^ 
the  Greciau  archipelago. 


h 


MODE  VI.    ICONITE. 


This  substance  is  only  known  by  the 
images  brought  from  China,  whence  the  name 
is  imposed.  From  its  unctuous  appearance  it 
was  long  imagined  to  belong  to  the  Magnesian 
Domain,  till  Klaproth's  analysis  assigned  it  to 
the  Argillaceous.  It  contains,  silex,  6^;  argil, 
24;  lime,  1;  water,  10;  a  combination  which 
nearly  corresponds  with  the  smectite  of  Cimo- 
lus.  The  abundance  of  water  seems,  in  this  and 
some  other  substances,  to  impart  an  unctuous 
appearance;  but  the  refinements  in  modern 
chemistry  may  perhaps  discover  something  par- 
ticular in  the  composition  of  this  water*. 

The  Germans  denominated  this  substance 
bildsteiTti  that  is,  image-sLone,  which  KJaprotli 
has  transtlated  agaimataliie,  while  he  might  have 
used  the  far  shorter  term  here  adopted.    It  mast 


*  The  atulysU  approaches  that  of  chalcedony,  which  has  tbo«a' 
unctuous  appearanccj  perhaps  from  the  admixture  of  argtl. 
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«l80  be  premised^  that  sometimes  the  red  or 
flesh-coloured  stODe»  more  rarely  used*  for  the 
same  purposes  by  the  Chinese,  really  belongs  to 
the  magnesian  kind. 

.  Klaproth  mentions  two  kinds,  of  iconite,  the 
transparent  and  the  opake;  the  former  unex- 
pectedly presenting  a  third  more  argil,  and  only 
half  the  water  of  the  latter. 

sTKircnmB  i.    transparent. 

Klaproth  describes  this  sort  as  being  of  an  olive 
or  asparagus  green,  ver^ng  through  various  tints 
to  a  greenish  blue.  The  interior  aspect  is  very 
glittering,  and  of  a  greasy  lustre;  the  iracture 
scaly. 

STRCCrURB    II.     OPAKB. 

This,  according  to  Klaproth,  is  reddish  whit^ 
flesh  red,  and  with  variously-coloured  veins ;  the 
fracture  is  less  distinctly  scaly ;  the  lustre  dull, 
opake,  but  somewhat  translucent  on  the  edges. 

Werner  has  rightly  added  to  the  colours  of  the 
■bildstein  the  greenish  grey,  of  difierent  degrees 
of  intensity,  the  yellowish  passmg  into  yellowbh 
^rey  mingled  with  green,  and  into  pale  yellowish 
brown.  The  greyish  white  seems  to  be  one  of  . 
the  most  conmKm  tints  of  this  substance. 


OOMAtM    ItU      AftOttLACEOUS. 


Du  Halde,  in  his  description  of  China,  men- 
tions tliat  die  district  of  Tay-tong-fA,  belonging 
to  Shan-si,  furnishes  the  most  beautiful  Vu^she, 
which  that  author,  in  tlic  confused  mineralogy  of 
the  time,  calls  a  kind  of  white  jasper.  He  adds, 
that  it  resembles  agate,  is  transparentj  and  some- 
times appears  spotted. 

Goez,  who  travelled  to  Tibet  in  160*2,  in  de- 
scribing Yarkand,  the  capital  of  the  kingdom  of 
Kasgar,  in  Little  Bucliaria,  mentions,  tiiat  a  com- 
modity, particularly  acceptable  in  Chiiia,  was  a 
kind  of  nmible  or  jasper,  found  in  Kasgar*. 
"  The  king  of  Katay  buys  it  at  a  great  price ;  and 
what  he  leaves,  tlie  merchants  ^U  to  ot^icrs  at 
exceeding  great  rates.  Of  it  they  make  vessels, 
ornaments  for  garments,  and  girdles,  with  other 
toys,  whereon  tliey  engrave  leaves,  flowers,  and 
other  figures.  The  Chinese  call  it  Tiake-f.  There 
are  two  kinds;  one  more  precious,  like  thick 
flints,  which  are  found  by  diving  in  the  river 
Kotan.  not  far  from  tlic  City  Royal :  tlie  other 
meaner  sort  is  digged  out  of  quarries,  and  sawed 
into  slabs  above  t^vo  ells  in  breadtli.  The  hill 
where  they  are  dug,   called   Konsaii^i  Kasho» 

•  Green's  Voyages,  iv.  645. 

t  In  ihe  original  Tusee,  a  miftiake,  no  doul>(,  for  Yo-shep  the 
word  iiacd  by  Dii  Hnldc.  There  seems  great  reaion  to  infer,  Unt 
the  pocula  murkina  of  the  ancients  were  of  this  sulMtAooc. 


OR  the  stony  mountain,  is  twenty  stages  from  the 
same  city.  Thb  marble  is  so  hard,  that  they 
must  soften  it  with  fire  to  get  it  out  of  the  quarry. 
The  kmg  farms  it  every  year  to  some  merchaut, 
who  carries  provbtons  for  the  workmen  for  that 
tspace  of  time." 

This  precious  substance,  if  we  judge  from  its 
hardness,  cannot  be  the  present  article;  but  is 
probably  that  beautiful  jad  (though  perhaps  fu- 
ture discoveries  may  impose  a  different  name), 
which  is  brought  from  Tibet  and  China  in  the 
form  of  small  basins,  sword-handles^  &c.  It  some- 
what resembles  chalcedony,  but  is  far  more  pond- 
erous. The  chemical  analysis  and  proper  classi- 
fication of  this  singular  substance  remain  among 
the  desiderata  of  mineralogy,  though  specimens  be 
not  uncommon  in  various  great  collections. 


MODE  VIL    ARGILLACEOUS  INTRITE. 

The  argillaceous  intrites  and  glutenites  are  of 
prodigious  extent  and  importance.  The  chief 
intrite,  commonly  called  clay  porphyry,  as  con- 
sisting of  crystals  of  felspar  in  a  base  of  clay,  is 
sometimes  a  principal  material  in  vast  chains  of 
mountains.    The  argillaceous  glutenites,  called 
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Clay 
irphyry. 


Luwack,  sand -stone, 
gions  of  the  earth. 


&c.  form  extensive  re» 


ITROCTURB    I.      ARGIUJkrEOUS  INTRITE,   WITU   CRVSTA' 
OF    FKLSPAR. 

This  substance  forms  large  mountains  in  Lower 
Hungary,  and  sometimes  contains  chalcedotui 
camelians,  amethysts,  or  zeolite*.  According 
Werner  it  is  either  primary  or  secondarj' 
latter  containing  branches  and  roots,  and  even  ei 
tire  trees,  petrified  ;  as,  for  example,  near  Chcnt' 
litz  in  Saxony.  The  primitive  argillaceous  por- 
phyry has  commonly  a  red  base,  but  diSering 
much  in  hardness  from  genuine  porphyry. 

This  intrite  forms  a  considerable  portion  of  the 

Andes,  and  of  the  metallic  mountains  of  New 

Ipain.     The  saxum  metalUferum  of  Baron  Bom 

also  a  clay  porphyry,    but  is  justly  classed 

long  the  Decomposed  Rocks.  Great  confusion 
has  arisen,  as  has  already  been  observed,  from 
arranging  the  porphyries  in  one  family ;  while  tliey 
ought  to  be  classed  as  intritcs,  according  to  th( 
vainous  bases. 

Clay  porphyry,  from  the  metallic  mountains 
New  Spain. 


I 


•  Kirwan  G«oI.  Em.  £0(5,  207. 
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The  same,  finom.  Longer  Ilui^^aiy. 

The  same,  from  Pentland  hills,  near  Edinburgh. 

The  seme,  with  petrified  wood,  from  Saxony. 

STR17CTI7BB   II.      WITH   VARIOUS   CRYSTALS. 

Ar^aceous  intrites  are  also  found  with  inlaid 
crystals  of  quartz,  calcareous  spar,  zeolite,  and 
other  substances. 


MODE  Vni*    ARGILLACEOUS  GLUTENITE. 

There  is  scarcely  any  bricia  which  belongs  to 
this  Domain.  Born  indeed  mentions  a  clay 
bricia,  consisting  of  fragments  of  his  metallic 
rock,  joined  by  an  argillaceous  cement*.  Frag- 
ments of  clay  slate  are  also  found  united  by  a 
spcmgy  ar^gillaceous  tufa,  an  evident  decompo- 
sition of  the  substance  by  water.  But  these  in* 
stances  are  rare,  and  of  little  moment. 

That  kind  of  glutenite  called  pudding-stone 
also  Mh  rarely  under  this  Domain,  the  cement 
being  commonly  siderous  or  siliceous. 

The  argillaceous  glutenites  may  as  usual  be 
divided  into  the  large  and  small  grained.  Even 
the  grauwack  of  the  Germans,  the  most  gene- 

*  TLaah,  i.  414. 


•Xiouktntxu  ^asottLAcicma. 


rally  diffused  of  this  kind,  may  rather  pretend  to 
the  latter  denomination,  as  where  the  pebbles 
.are  large,  they  are  commonly  interspersed  ai 
considerable  distances. 


BtRUCTCRK  r 


LARGE-ORAINSD    ARGI]XACflOtr»   GLC- 
TENITB. 


I  trrccU. 


raloninc. 


The  most  remarkable  rock  of  this  kind  is  that 
described  by  Saussure,  who  discovered  it  unex- 
pectedly in  a  vertical  situation,  in  the  Alps  of 
Valorsine.  In  1776,  and  afterwards  in  1784,  he 
visited  the  mountain  of  Balme,  which  gives  source 
to  the  river  Ai"vc,  and  made  the  following  curious 
observations,  which  chiefly  contributed  to  lead  to 
his  system  of  refoulemtnts  or  subversions,  aji  idea 
which  unhappily  he  docs  not  explain  at  full  Icngtli, 
but  implying  that  the  rocks  now  found  vertical 
-were  formed  in  a  horizontal  position,  and  were 
afterwards  elevated  by  some  cause  operating  in  a 
contrary  direction  from  beneath  or  above*. 

**  The  base  of  this  mountain  is  a  genuine  gi-cy 
granite,  with  grains  of  a  middling  size,  and  of  » 
structure  nothing  remarkable.  But  above  these 
granites  are  found  schistose  rocks  of  quartz,  mica. 
And  felspar;  an  intermediate  kind  of  rock  between 

•  The  French  of  the  Swim  wrilers  in  general  is  impure,  Msi 
»nrnctinies  requires  a  particular  dictionary,  as  they  ihink  tn  Swiator 

German. 
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vemed  granite  and  common  mica  slate.  Their 
beds  ruQ  from  north  to  south,  as  does  the  valley 
pf'Valorsiney  and  fonn.an  angle  of  60  d^rees 
with  the  horizon,  leaning  to  the  west,  against  the 
Talley.  These  rocks  are  tontinaed  in  the  same 
situation  for  more  than  half  an  hours  walk;  Ihey 
are  lost  sight  of  under  the  verdure  which  covers  a 
small  plain,  situated-  in  the  midst  of  woodsi,  and 
which  is  called  leplan  des  Ceblancs. 

'''From  thence,  ascending  obliquely  on  thesouth 
side,  great  blocks  of  grey  schistus,  or  of  a  violet 
red,'  are  found,  sometimes  even  of  a  decided  violet 
colour^  which  coptsdn  a  great  quantity  of  foreign 
pebbles,  some  angular,  others  rounded,  and  of 
different  sizes,  from  a  grain  of  sand  to  the  size  of 
the  .head.  I  was  desirous  of  seeing  these  pud- 
ding-stones in  their  native  place.  I  went  straight 
up,  to  get  to  it ;  but  there,  how  m  as  I  surprised- 
to  find  their  beds  vertical ! 

*'  This  surprise  will  easily  be  conceived,  when 
it  is  considered  that  it  is  impossible  that  these 
pudding-stones  could  have  been  formed  in  this 
position. 

:  "That  particles  of  the  greatest  tenuity,  sus- 
pended in  a  liquid,  may  be  agglutinated  among, 
themselves,  and  form  vertical  beds,  is  what  we 
easily  conceive,  and  of  which  we  have  proof  in 
the  instances  of  alabaster,  agates,  and  even  in 
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artificial  crystal!  isatioos  :  but  that  a  ready 
stone,  as  large  ns  the  head,  should  stop  in 
middle  of  a  vertical  wall,  and  have  waited  there^ 
till  small  particles  of  stone  should  come  and  sur- 
round it,  cement  it,  and  fix  it  in  that  place,  is-^g 
supposition  at  once  absurd  and  ioipossible.     iV 
must  then  be  considered  as  a  thing  demonstrated 
that  these  pudding-stones  have  been  formed  i 
horizontal   position,  or  nearly  so,  and  el 
after  their  induration.     What  is  the  cause  that' 
has  elevated  them?    It  is  what,  as  yet,  mc  are 
ignorant  of;  but  it  is  already  one  step,  and  timt 
an  important  one,  to  have  found,  among  tlie  pro- 
digious quantity  of  vertical  beds  which  are  met 
with  in  our  Alps,  some,  which  we  are  very  cer- 
tain have  been  formed  in  a  horizontal  position. 

**  Even  the  nature  of  the  substance  which  en- 
velopes the  pebbles  of  these  pudding-stones,  ren- 
ders this  fact  more  curious,  and  more  decisive. 
For  if  it  was  a  misshaped  and  coarse  paste,  it 
miglit  be  thought  that  these  pebbles,  and  the  pas 
whicli  cements  tliem,  were  thrown  pell-mell  in 
some  vertical  cre\'ices,  where  the  liquid  part  hard' 
ened  by  dryini?.     But  on  the  contrary,  the  tissue 
of  tliis  paste  is  of  admirable  regularity  and  fio< 
ncss ;  it  is  a  schistus,  whose  elementary  larains 
are  extremely  thin,  mixed  with  mica,  and  perfectly 
parallel  to  the  planes  which  divide  the  beds  of  th^ 
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stone.  Those  beds  themselves  are  very  re^lar, 
well  connected,  and  of  difierent  thickness,  from 
half  an  inch  to  several  feet.  Tliose  whicli  are  thin 
contain  few,  and  sometimes  no  foreign  pebbles; 
and  some  alternations  are  observed  of  thin* beds 
witliout  pebbles,  and  thick  ones  which  contain 
them.  The  colour  of  the  base  of  this  schistus 
varies  considerably;  it  is  grey,  greenish,  most 
often  violet,  or  reddish ;  some  is  also  found 
marbled  with  these  different  colours.  These  beds 
are  in  a  direction  from  north  to  south,  exactly  like 
those  of  granitoid  rocks,  which  are  under  them; 
but  the  inclmation  of  the  schistus  in  much  greater, 
its  beds  are  often  nearly  vertical ;  and  when  they 
are  not,  tliey  rise  some  degrees  on  the  same  side  as 
the  rocks  I  have  just  mentioned,  that  is,  towaid* 
the  west. 

"  The  pebbles  burled  in  this  schistus  are,  as  I 
have  said,  of  different  sizes,  from  a  grain  of  sand 
to  six  or  seven  inches  diameter ;  they  all  belong 
to  that  class  of  rocks  which  I  call  primitive ;  yet 
I  have  not  observed  massive  granite  ;  only  laminar 
granite,  laminar  rocks,  blended  with  quartz  and 
mica;  even  fragments  of  pure  quartz,  but  posi- 
tively no  schistus  purely  argillaceous,  nor  any 
lime-stone;  nothing  which  effervesces  with  aqua- 
fortis, and  even  the  paste  which  contains  these 
stones  does  not    Tlidr  form  differs;  some- aig 
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toaoded,  and  have  evideolly  lost  tbeir  angles  by 
friction ;  others  Imve  all  ttietr  angles  sharp ;  some 
even  have  that  rlKiniboidal  fonn  that  Uiose  kind 
rocks  so  often  aD'ect  In  those  parte  ot  the  ro 
nhere  these  pebbles  arc  imbedded  in  great  qu 
titles,  the  elements  of  the  schistus  have  not  h 
room  to  arrange  themselves,  and  form  parol 
laminae ;  but  every  where,  where  the  stones  leave 
l>etwecn  tJiem  sensible  intervals,  the  laxnin&e  re- 
appear, and  arc  constantly  parallel,  boUi  with  o; 
aiiuthcr  and  with  the  planes  which  divide  tJie  b 

"  The  ma^s  of  these  schistose  pudding-ston 
constitutes  a  tliickncss  of  near  100  futhomg  in  the 
mountain;  reckoning  from  east  to  west  across  t\\c 
beds ;  and  I  traced  it  in  the  direction  of  its  lengtli, 
for  more  than  a  Icagiic :  it  caimot  be  traced  far- 
tlicr,  because  the  beds  hide  tliemseU'es,  and 
buried  under  the  earth. 

"  Above  these  pudding-stones,  to  ti)C  south, 
slate  is  found,  of  which  the  beds  are  rather 
inclined,  and  the  direction  a  little  dift'erent;  the^ 
tend  some  dcijrees  more  to  the  east,  like  those  of 
Col  de  Halme,  but  they  lean  to  the  same  sidc^  bp 
those  among  the  beds  of  pudding-stones,  wfai 
are  not  quite  vertical :  they  lie  towards  the  west 

i*Jn  continuing  to  ascend,  thin  beds  of 
stone  are  found  above  the  slates,  which  have 
ijuuie   situation  and   inclination  with   these  las 
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On  these  sand-stones  are  other  slates ;  tlien  thin 
layers  of  bluish  calcareous  rocks,  mixed  with 
mica ;  tlien  the  same  stone  with  very  little  mica ; 
and  then  again  the  same  in  thicker  beds  without 
any  mixture  of  mica. 

"  Then  the  same  succession  recommences  :  first 
sand-stone,  mixed  with  mica  and  quartz ;  on  these 
lime-stones,  in  thin  layers,  mixed  with  mica  and 
quartz;  then  the  same,  in  thin  layers,  almost 
without  any  mica  ,*  and  lastly  the  same,  in  thicker 
layers,  entirely  exempt  from  mica. 

"  Here  the  vegetable  earth  almost  entirely  co- 
vers the  summits  of  the  layers ;  only  here  and 
there,  two  or  three  feet  above  the  grass-plats, 
eminences  of  calcareous  layers,  nearly  vertical, 
are  perceived.  Tliese  eminences,  aiTanged  in  pa- 
rallel lines,  as  if  they  had  been  so  placed  by  art, 
afford  an  appearance  altogether  singular. 

'*  From  thence  to  the  liighest  limit  of  Col  de 
Balme,  you  walk  entirely  on  summits  of  slate, 
nearly  vertical,  wliich  sometimes  degenerate  into 

ninar  sand-stone,  mixed  with  mica;  and  such 
is  the  nature  of  the  peak,  on  which  is  placed  the 
high  stone ;  bearbg  on  one  side  the  arms  of  Sa- 
voy, and  on  the  other  those  of  Valais,  >ntli  the 
date  of  1738.  These  latter  layers  turn  more  di- 
rectly from  north  to  south,  and  approach  nearer 
to  the  vertical  position,  than  tlie  slates,  which  are 
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r^Bovo  the  pudding-stxmes ;  but  their  inclioation  is 
rftl^-ays  towards  tiie  west. 

I      **  The  entire  mass  of  tliLj  mountain,  elevated 

1 1 181  faUioms  above  the  sea,  has  tlicu  been  raised 

^by  tlie  same  revolution,  that  is,  this  revolution 

I  has  given  a  vertical  position  to  the  whole  mass  of 

l^cse  beds,  originally  formed  in  a  horizontal  one. 

r  For  all  tliesc  layers  having  very  nearly  the  aame 

I  fK)sition  as  tiiosc  puddiug-stoneSj  tliey  being  im* 

f  bedded  in  the  midst  of  the  mountain,  and  having 

[undoubtedly  undergone  tliis  change,  it  is  impoft- 

[eible  not  to  believe  that  the  position  of  aJJ  the 

['parts  of  the  mountain   has  originally  been   ti)c 

[same,  and  that  this  position  has  experienced  the 

[vame  change  by  the  same  cause."* 

h    Such  is  the  account  given  by  this  great  observer 

M»f  the    most   remarkable  argillaceous  glutcnitc 

f^hich  has  yet  been  discovered ;  and  it  is  worthy 

observation,    that    this    iustauo6,    among   many 

others,  shows  the  error  of  tlie  division,  proposed 

by  some,  of  bricias  and  pudding-stones ;  for  here 

botli  angular  fragments  and  round   pebbles  arc 

found  in  the  same  mass. 

A  great  part  of  the  noith  of  Scotland,  tod 
almost  tlie  \vhole  of  the  Orkneys,  consist  of  an 
argillaceous  sand-stone,  with  interspersed  masw* 

*  Sau^.  x\jI.  lit.  138.  8ro. 
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of  bricia,  consisting  of  granite  and  other  primitive 
rocks.  But  this  bricia  seems  to  be  united  by  a 
siKceous  cement :  if  the  fragments  be  sometimes 
joined  by  the  argillaceous  sand-stone,  it  may  be 
classed  under  this  division. 

The  substance  called  grauwack  by  the  Germans 
sometimes  contains  large  fragments  of  cluy  slate, 
and  large  pebbles  of  quartz ;  but  as  its  grain  in 
general  is  rather  that  of  a  sand-stone,  it  will  be 
considered  under  the  next  structure.  The  Ger- 
man name  is  not  only  barbarous  in  itself,  but  im* 
plies  grey  wacken ;  while  wacken  is  a  rock  essen- 
tially different.  Mr.  Kirwan  says  that  it  is  the 
gris'grisj  or  grey  sand-stone,  of  the  French,  a 
name  very  applicable ;  and  it  seems  also  to  be  the 
grison  of  some  French  topographers.  The  latter 
appellation  might  be  adopted  as  at  once  express* 
ive  and  sonorous;  but  aa  other  important  rock$ 
have  received  appellations  from  the  illustrious 
founders  of  mineralogy,  tlie  term  Bergmanite  may 
perhaps  be  preferable. 


Gniuv«ck. 


STRUCTURE   II. 
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The  most  celebrated  rock  of  this  denomination 
is  the  Grison,  or  Bergmanite,  just  mentioned, 
being  composed  of  grains  of  sand,  various  in  size, 
aogTPtime^  even  kernels  of  quartz;  which,  with 


Orison,  or 

Bcrguuuute. 
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occasional  bits  of  hard  clay  slate,  and  soi 
uf  schistose  keraiite,  are  imbedded  iti  an  argiUa- 
ceous  cement,  of  the  nature  of  common  grey  cUy 
slate.  When  the  particles  are  very  fine,  it  as- 
sumes the  slaty  structure,  and  forms  the  grauwack 
slate  of  the  Germans.  It  is  the  chief  of  Werner's 
transitive  rocks,  nearly  approaching  to  the  primi- 
tive; while  at  the  same  time  it  sometimes  con- 
tains shells^  and  other  petrifactions  of  the  se- 
condary. 

Tliis  iraportajit  rock  was  formerly  considered 
as  being  almost  peculiar  to  the  Hartz,  where  it 
contains  the  richest  mines ;  but  as  the  science  has 
advanced,  it  has  been  observed  in  many  other 
countries.  The  slaty  grison,  or  Bergmanite,  has 
been  confounded  with  a  clay  slate;  and  we  aie 
obliged  to  Mr.  Jameson  for  the  following  dis- 
tinctions :  1.  It  is  commonly  of  a  blubh,  asfa,  or 
smoke  grey,  and  rarely  presents  the  greenish  or 
light  yellowish  grey  colour  of  primitive  clay  slate. 
2.  Its  lustre  is  sometimes  glimmering  from  speck* 
of  mica,  but  it  never  shows  the  silky  lustre  of  claj 
slate.  3.  It  never  presents  siderite  nor  garnets. 
4.  It  alternates  with  massive  grauwack-  But  ii 
not  the  chief  distinction  its  aspect  of  a  sand-slone, 
which  has  led  to  the  trivial  French  name  of  gris- 
gn's,  and  the  English  rubblc-sione^  Mliich  uiav 
imply  timi  it  was  formed  of  rubbed  fragincou,  (V 
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)(  the  rubbish  of  other  rocks  ?    The  fracture  i* 
Iso   different ;  and  three   &pecimens  of  various 
leness,  which  I  received  from  Daubuisson  at 
Paris,  could  never  be  confounded  with  clay  slate. 
*'  This  rock  is  uncommonly  productive  of  me- 
tals, not  only  in  beds  but  also  in  veins,  which 
latter  are  frequently  of  great  magnitude.     Thus 
I    almost  the  wliole  of  the  mines  in  the  Hartz  are 
'     situated  in  greywack.     Tl)ese  mines  afford  prin- 
cipally argentiferous  lead-glance,  which  is  usually 
accOQipanied  with  blend,    falil  ore,  black  silver 
ore,  and  copper  pyrites.     A  more  particular  ex- 
amination  discloses   several   distinct  venigenous 
formations   that   traverse   the   mountains  of  the 
Hartz.     The  greywack  of  tlie  Saxon  Erzgebirge, 
of  the  Rhine  at  Rheinhreidenbach,  Andemach, 
&c.|  of  Leogang  in  Salzburg,  is  rich  in  ores,  par^ 
ticularly  those  of  lead  and  copper.     At  Voros- 
patak  and  Facebay,  in  Transylvania,  the  greywack 
is  traversed  by  numerous  small  veins  of  gold, 
'         "  The  whole  of  the  important  lead-glance  form- 
ation of  Lcadhiils  and  AVanlockhead  is  situated  in 
greywack. 
^L,  *'  It  was  for  a  long  time  supposed  that  this  rock 
^vajs  peculiar  to  the  Hartz,  where  it  occurs  in  great 
quantity :  later  investigations  however  have  shown, 
that  it  is  widely  and  abundantly  distributed.     Be- 
sidcg  the  Hartz,  it  occurs  also  in  the  Electorate 
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Saxony,  on  the  Rbine^  as  at  Ehrenbreitstein 
and  Oppcnheini,  liohemia,  Silesia,  Moravia,  Salz- 
burg, Switzerland,  Pyrenees,  Transylvania,  T 
cany,  France,  and  Portugal ;  nearly  all  the  mou 
tains  in  Scotland,  that  lie  to  the  north  of  the  lYi 
of  Fortli,  are  principally  composed  of  tliis  roc 
and  many,  if  not  the  whole,  of  the  mountains 
Cumberland  appear  to  be  of  the  same  nature  " 

Another  remarkable  rock,  belonging  to  this 
vision,  is  the  argillaceous  sand-sione,  whiclj  co 
poses  the  Orkneys,  and  part  of  tJie  north  of  Sc 
land.     It  is  commonly  of  a  brown  colour,  a 
more  or  less  indurated  by  iron,  whence  it  so 
times  decomposes  in  fantastic  forms.    The  south 
eastern  part  of  the  Alainland  of  Shetland  also  coi^H 
sists  of  tJiis  sand-stone,  which  has  unexpectecfl^^ 
been  found  to  be  metalliterous.     A  copper  mine    i 
was  opened  near  Sandlodge,  the  upper  rock  being 
sand-stone,  while,  at  the  depth  of  150  feet,  was 
found  a  rock  of  keralite,  traversed  by  many  veins 
of  brown  quartz.     The  copper  was  imbedded  in 
an  iron  ore,  in  veins  between  the  sand-stone  and 
the  keralite.     **  The  iron  ores  here    found  are, 
1.  Dark-hroni),  Abrous,  and  mamellated  bema- 
tites.     2.  Columnar  bog-iron  ore.    3.  Micaceous 


*  Jameson,  Geognosy  1^1.  In  his  Dumfricsa  p.  9fl«  be  si7> 
the  eraiga  near  thai  town  consist  of  fntgmenis  of  »jfeniis  uidgi»* 
waeb,  the  hnm  being  cemented  by  femiginous  cbjr. 
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ron  ore.     4.  Iron  oclire,  of  a  brown  colour,     5. 

(talactltic  iron  ore,  colour  dark  brown,    6.  Eartiiy 

matter,  much  charged  with  iron,  seemingly  arising 

from  the  dcbri!  of  other  ores.     The  copper  ores 

I.  Friable  and  amorphous  carbonate  of  cop- 

;r,  colour  rich  green.     2,  Beautiful  carbonate  of 

emerald  green,  crystallised  in  capillary  fibrea 

©f  a  silky  lustre,  diverging  in  radii  from  a  centre: 

lis  species  is  found  imbedded  in  iron  ore.  3. 
^Suiphuret  of  copper,  disseminated  through  felspar 
'In  some  places,  and  in  others,  in  great  masses,  in 
iron  ore.  The  rich  carbonates  were  found  near 
the  bottom  of  the  mine.*^* 

^This  sand-stone  also  often  occurs  in  a  schistose 
rm»  when  it  is  called  sand-stone  flag. 
The    Wernerians   have  confounded   the  sand- 
stones, afi  they  have  the  porphyries,  while  tlicy 
ought  to  be  carefully  distinguished  according  to 

»the  nature  of  tlic  cement  The  whet-stones  and  wbet-Atono. 
filtering-stones  are  often  argillaceous  glutenites, 
as  is  the  important  division  Cos  of  Wallerius,  Lin- 
naeus, and  other  writers  in  Latin.  Some  whet- 
stones are  curiously  spotted,  commonly  with  dark 
specks  on  a  light  ground  f.     According  to  WaU 


&c. 


•  Dr.  Tmirs  Mineralogy  of  Shetland,  in  Nril's  Tonr.  p.  170. 

t  DaCostHf  \20,  &c.  mentions  the  whet-stone  of  Derbyshire 
IS  of  a  lax  texture,  easily  pervaded  by  water,  as  most  clap  are. 
The  grind-stone  of  GuteslieaO^  Durham,  also  poHteases  this  quality. 
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lerius,  the  filtering-stone  from  the  Canary  Islands, 
and  New  Spain,  consists  of  angular  particles  of 
quartz,  united  without  any  cement ;  but  the  pure 
siliceous  sand-stone  seems  the  most  unconunon. 

Gmelin,  in  the  last  edition  of  Linmeus,  has 
included  Cos  among  the  Lapides  arenarii^  which 
he  rightly  arranges  in  three  divisions,  with  a  sili- 
ceous,  calcareous,  and  argillaceous  cement  Of 
the  latter  he  particularises  that  of  Fahlun,  in  Swe- 
den, where  it  forms  the  bottom  oi  the  copper- 
mine  ;  and  that  found  in  many  countries,  wherie  it 
is  used  for  slates.  The  sand-stone  of  Derbyshfre 
is  chiefly  argillaceous,  as  is  probably  the  flag-stone 
of  Oxfordshire.  To  this  class  also  generally  be- 
longs the  sand-stone  found  in  coal-mines,  which 
sometimes  bears  vegetable  impressions.  Some 
sand-stones  present  layers  of  variegated  colours, 
the  cement  being  probably  argillaceous^  tinctured 
with  iron  in  various  proportions*. 
Saussure  mentions  the  following : 
Argillaceous  sand-stone,  in  vertical  beds, 
arrects,  which  he  says  cannot  be  the  effect  of  s 


'4 
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*  Mr.  Jameson  says  (Dumf.  l66)  that  the  clif&  of  Hawthorn- 
den  are  of  red  sand-stone:  argillaceous  or  siderous?  The  tune 
question  may  be  applied  to  the  chain  of  mountains  behind  our  sct- 
llcments  in  Notasia,  or  New  Hotland,  which  have  been  found  im* 
passable.  Voy.  de  Peron,  Paris  1808,  i.  393.  From  theaea  Co  that 
chaui  the  radical  rock  ic  aiUccous  saad-fttonc. 
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mtaph  snbflodeaoe,  but  imidies  a  '^  rrfoukment  en 
tens  €(mtrair€y  which  has  broken  and  raised  beds 
OT^niny  borizontBL"    §1166. 

A  fine  arjpllaoeoua  sand-stone,  s] 
§1443. 

Tbe  beaatifol  fierre  de  Moraoie 

y%M  white,  with  purple  lines*. 

"■ ,  *^  .     ■ 

dci  Nomi  dct  MincRnx*  Bmnnrick  ISOI, 

«  ttnd-«toDC  of  SibcTUf  coouiniog  nodules  of 

tiftTliiiriiigw  a  auid-tSone  ii  fimnd  which  u  worked  aa 

OTB  of  npptf  I  and  it  abo  oontaint  lilver.  cobalt,  and  lead. 

& 
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TALCOUS. 


MAGNESIA. 

XHIS  earth  seems  first  to  have  been  dis- 
covered, or  at  least  sold  as  a  remedy,  by 
an  ecclesiastic  at  Rome  about  the  begin- 
ning of  the  eighteenth  century.  Under 
the  name  of  magnesia  alba,  it  was  proposed 
as  a  universal  medicine,  while  it  could  do 
little  more  than  supply  the  place  of  the 
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ii^mnian  ^arth,  and  other  boles.    A^  Theo- 
►hrastus,  however,  in  describing  the  stone 
tiled  magueies,  says  it  may  be  turned  on 
lathe,  and  has  a  silvery  appearance.  Dr. 
idd  agrees  with  Hill,  that  the  ancietit 
reeks  called  the  load-stone  heraclea,  but 
le  more  modern  magueies;   and   Pliny's 
description  of  the  stone  brought  from  Mag- 
nesia, in  Asia,  seems  to  belong  to  a  talco\is 
substance*. 

Hoflfman,  Black,  and  Bergman,  contri- 
buted to  establish  the  difference  between 
magnesia  and  lime.  It  seems  originally  to 
have  been  prepared  from  nitre;  but  sea- 
water  contains  the  sulphate  of  magnesia, 
a  salt  composed  of  this  earth  and  sulphuric 
acid;  and  which  is  also  found  in  many 
springs,  particularly  at  Epsom,  whence  it 
was  called  Epsom  salt. 

IMagnesian  or  talcous  earth  is  infusible 
in  tlie  strongest  heat.     It  does  not  form 
*  Kidd,  i.  91.     It  la  singular  that  the  modem  Italians  have  also 
i         *  calamita  hianca,  or  white  tnagnei,  which  is  drsrrihed  as  6brou9» 
and  probably  belongs  to  the  same  description.     Ferbcr,  luly  8S» 
it  is  a  white  hardened  bolus,  striated  like  asbestos. 


phosphorcts,  like  the  three  other  alkahne 
earths,  hme,  barytes,  and  strontia.  ^ 

In  talc  it  sometimes  amounts  to  one  half 
of  the  composition;  but  in  the  other  sub- 
stances, such  as  steatites  and  serpentines, 
it  is  only  from  twenty  to  forty;  but  its 
power  is  so  great  as  sensibly  to  alter  the 
appearance  and  qualities  of  the  stone.  The 
chrysolite  or  peridot  of  the  French,  con- 
taining about  one  half  magnesia,  belongs  to 
this  division;  and  is  remarkable  as  tlic  only  , 
niagiiesian  gem.  Ifl 

The  deserts  of  Siberia  are  annually  co- 
vered with  efflorescences  of  Epsom  salt,  so 
as  in  the  short  sunmier  to  resemble  snoi 
The  talcous  rocks  in  general  present  a  di 
criminating   character   in    their  unctuous 
appearance;  they  have  however,  in  some 
cases,  been  confounded  with  the  argilla- 
ceous, which  occasionally  assume  the  soft- 
ness and  silky  lustre  of  the  magnesian* 
The  presence  of  magnesia  is  often  indi- 
cated by  a  green  colour. 


so 
us" 
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rhelonf',  on  the  contrarr,  to  this  division.     It 


ust  at  the  same  time  be  remarked,  that  the 
eficiencics  of  all  our  mineralogic  systems,  con- 
cerning so  common  a  substance  as  talc,  are  not 
a  little  surprising.  The  grave  and  profound 
Walleri  us  justly  confines  the  appellation  of  talc 
to  the  two  substances  above  mentioned  ;  but  the 
science  has  continued  to  suffer  by  the  confusion 
erf  two  very  distinct  branches,  petralogy  and 
lithology,  every  minute  substance  found  in  a 
vein,  or  parasitic,  disturbing  the  attention  from 
the  grand  features  of  nature.    The  magnesian 
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Of  this  beautiful  substance,  considered  as  a  DiaUocuoM. 
»ck,  there  are  two  principal  structures:  the 
COMBIOK  talc,  which  occurs  in  translucent  Comown. 
leaves,  sometimes  as  large  as  four  or  five  feet  in 
diameter,  and  which  chieHy  comes  from  tlie 
Urnlian  motmtains  of  Russia,  whence  it  is  called 
(Muscovy  talc ;  and  what  may  be  called  mass* 
'XV£  talc,  consisting  of  minute  scales,  irregularly 
[agglomerated,  as  in  the  substance  called  the 
chalk  of  Brian^on,  which,  from  its  farinaceous 

(decomposition,  and  other  circumstances,  cannot 
justly  be  regarded  as  a  soft  steatite,  but  must 
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roclcs,  in  particular,  have  never  been  described 
with  that  attention  which  their  curiosity  and 
importance  authorise, 

STBUCTURE   1.      COMMON   TALC. 

Texture,  finely  foliated,  and  of  a  glassy  appear< 
ance ;  level,  undulated,  or  involved. 

Hardness,  cretic.    Fracture,  slaty.    Fragmei 
amorphous,  rather  sharp,  but  the  corners  eaailjf 
crumble  into  white  powder. 

Weight,  pumicose. 

Lustre,  sliiuing.   Translucent,  semi-transparen 
sometimes  transparent. 

The  colour  is  commonly  a  silvery  grey,  b 
often  also  light  brown ;  and  specimens  of  this  co- 
lour arc  found,  though  very  rarely,  with  beautiful 
metallic  veins,  or  illimtions.  It  is  also  found 
various  beautiful  tints  of  green,  sometimes  chan 
able,  being  reflected  as  it  were  tlu'ough  a  whi 
furface. 

It  abounds  in  the  Uralian  mountains;  and  it 
appears,  from  the  accounts  of  Gmelin  and  Pallas, 
iliat  it  sometimes  may  be  said  to  form  whole 
jnountains,  while  a  mountain  of  quartz  appears  oi 
^^ne  hand,  ana  a  mountain  of  felspar  on  tlie  other, 
as  to  pj^sent  elements  of  granite  on  a  vast 
itcfile.     Fine  talc  is  also  found  in  the  mouutautf 
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^jrf Tyrol,  whence  it  Mas  brought  to  Venice,  and 
^nrben  exported  from  that  mart  assumed  the  name 
^ftif  Venetian  talc.     When  calcined  into  an  irapaU  veoetianuic. 
Hpible  white  powder,  it  was  found  a  far  more  inno- 
cent paint  for  tl>e  ladies  than  bismuth,  formerly 
Kttsed,  but  wliich  is  apt  to  become  black,  from  tlie 
^approach  of  sulphureous,  and  some  other  fumes, 
or  even  perfumes.     An  accident  of  tliis  kind,  ope- 
rating hysterically,  as  not  unusual  with  the  sex^ 
tinay  have  occasioned  the  invincible  aversion  from 
perfumes  entertained  by  tlie  Roman  females.    But 
'ms  white  is  now  rarely  used,  calcined  talc  is  mixed 
with  carmine,  to  form  an  elegant  rouge ;  which  Is 
laid  on  w  ith  a  bit  of  cotton  wool,  and  rubbed  off 
with  as  much  case  as  hair  powder. 

Molina's  able  account  of  Chili  affords  tlie  fol-     ofchiii, 
flowing  information : 

"  Muscovy  glass  is  there  found  in  tlie  greatest 
perfection,  not  only  for  its  colour,  but  for  the  size 
of  the  pieces  which  may  be  obtained.     It  is  gene- 
rally used  for  glazing,  and  artificial  flowers.     The 
plates  of  this  mineral,  which  are  used  for  windows, 
^And  which  are  here  much  esteemed,  because  they 
^are  pliable,  and  less  fragile  than  glass,  are  often  a 
foot  in  length  ;  and  I  am  convincedithey  might  be 
obtained  two  feet,  if  a  little  more  care  was  taken 
in  the  quarrying.     This  substance  is  as  white  and 
I      transparent  as  the  best  glass  ;  and  it  has  a  quality 
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^hich  seems  peculiar  to  it,  that  of  preventing 
Bcngers  from  seeing  those  within  the  apartmen 
V  hile  these  perfectly  discern  objects  witl^out 
second  kind  of  this  glass  is  less  esteemed,  whi 
though  found  in  plates  of  a  foot  square^  is  spot 
with  yellow,  red,   green,  and  blue;  and  conse- 
quently is  not  used  as  the  former.     It  nught  be 
called  mica  variegata**** 

In  the  Swiss  Alps  a  beautiful  talc  is  found,  of  a 
changeable  green,  on  silvery  white,  with  thin  leaves 
forming  contorted  masses,  adhering  to  a  magne- 
sian  rock.  Talc  also  occurs  in  leaves  of  various 
sizes,  from  half  an  inch  to  six  or  twelve  inches, 
in  granitic  rocks,  where  it  supplies  the  place  of 
mica.  When  not  larger  than  mica,  it  is  here 
called  micarcl,  genuine  mica  being  ranked  among 
the  siderous  substances.  Mr.  Kirwan  has  given 
the  name  of  talcite  to  a  parasitic  substance,  in 
the  form  of  small  scales,  loose,  or  slightly  co- 
herent. 

Tlie  gradation  of  the  involved  or  contorted  tali 
of  Swisscrland,  to  Uie  chalk  of  Brian^on,  or 
Dauphiny,  is  sufficiently  apparent.  The  latter 
used  by  the  French  tailors  in  marking  the  shape? 
on  broad  chjth,  whence  the  name  of  chalk  has 


*  Molina.  Su>r.  Nat.  del  Chili,  p. 
i«  very  inaccurate. 


Tlie  FrcDcb  tratulaik* 


MODE    1.      TALC. 


been  improperly  bestowed.  The  gold  and  silver 
mica  of  many  writers  seem  rather  to  be  talcous  or 
tnicarel ;  as  the  large  brown  talc  sometimes  verges 
to  a  golden  colour,  and  it  is  suspected  that  no 
iron  is  found  in  either. 

The  Muscovy  talc  Jias  been  used  instead  of 
glass  for  windows  and  lanterns,  especially  oa 
board  of  ships,  where  it  is  not  subject  to  be  broken 
by  the  firing  of  cannon  •-  It  was  formerly  con- 
founded with  laminar  selenite ;  and  both  were 
called  glacies  Maria;,  or  the  ice  of  the  Virgin 
Mary ;  as  the  latter  is  still  called  by  the  labourers 
at  Montmartre  pierre  de  Jesus,  because  it  served 
as  a  glass  before  little  prints  of  the  Saints. 

Aspect  1.  Large  foliated  talc.  White,  from 
the  Uralian  mountains. 

Greenish,  from  Tyrol. 

Brown,  from  the  Uralian  mountains. 

The  same,  with  metallic  lines,  red,  green,  and 
blue,  perhaps  from  the  vicmity  of  copper-mines. 

Aspect  2.  Undulated,  Of  various  tints,  from 
the  same  countries. 

*  It  is  the  mica  membranoita  of  Wallerius,  which  he  uyi  wat 
broaght  from  iVrcliangei. 
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Aspect  J-  Involved  or  contorted.  White,  froia 
fit.  Gothard. 

Of  a  silvery  white^  and  light  green,  from  the 
same. 

'.  Mpect  4.  Mingled.  Foliated  talc,  m  small 
l^ates,  forming,  with  felspar  and  quarts,  a  very 
large-grained  granite. 

araccTbaft  n.    tiAssivB. 

Massive  talc,  from  the  Alps  of  Dauphiny,  com- 
tnonly  called  chalk  of  Brian^on  ;  as  vulgar  appel- 
lations arc  never  precise,  a  soft  steatite  is  some- 
times sold  under  that  name:  but  the  French  tailors 
are  not  to  be  so  deceived,  and  the  genuine  craie 
Ide  Briangon  may  be  had  from  them,  leaving  on 
broad  cloth  a  farinaceous  illinition.  It  mu5t  hoir- 
ever  at  the  same  time  be  observed,  that  when  a 
soft  steatite  is  mingled  with  micaiel,  tlie  impres- 
sion will  be  somewhat  similar  to  that  of  the  chalk 
of  Daupliiny.  Nay,  micarel  itself  has  been  found 
to  decompose  into  steatite*. 

Tlie  rock  of  soft  scaly  steatite,  of  a  sea-green 
tolour,  discovered  by  Saussure  in  the  Roth-horn, 

*  Gmelin,  Linn.  9g,  dcftcribes  the  Creu  Brianzonica  ai  miftf^ 
\i  lamtU^tum;  the  toa  •icauicjBdrricw&  impalpmhUlut. 


UouM  u    tAic: 


SCff 
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%  appears  to  belong  to  this  division.  It  is 
mingled  with  grains  of  white  felspar^  and  cal- 
careous particles,  which  effervesce  with  acids. 
It  is  so  &oft  as  to  be  almost  friable,  and  splits 
into  level  horizontal  layers :  this  curious  rock  re- 
poses on  serpentine,  and  is  surmounted  by  a  mi- 
caceous lime-slate,  strongly  impregnated  with  si- 
derous  earth. 

Dr.  Babmgton  has  the  following  varieties*: 

"  Composed  of  broad,  shining,  flexible  folia, 
closely  compacted,  and  of  a  greenish  white  co- 
bur  (Venetian  talc),  from  Zillerthal  in  the  Tyrol. 

"  This,  from  being  of  a  white  colour  when  re- 
duced to  powder,  and  leaving  a  beautiful  polish 
on  the  skin,  has  long  been  employed  as  a  cos* 
metic.  Mr.  Hepfeer  found  it  to  contain  mag^ 
nesia  44,  silex  50,  aluraine  6. 

**  The  same,  on*the  surface  of  semi-transparent 
felspar,  of  a  pale  reddish  white  colour,  and  shining 
firacture,  from  the  same  place. 

A  polished  slab  of  the  same,  of  a  pale  green 

lour,  and  intermixed  with  shining  silvery  lami- 

,  from  Scotland. 
Of  a  slaty  texture,  and  greenish  white  coloar 
(schistose  talc),  from  Bareuth. 


*  Cat  Si.  Aub}D,  3>. 
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*'  The  same,  of  a  duller  colour,  and  somewhat 
uiore  compacted,  from  Hungary. 

"  In  thin  undulating  laminae,  of  a  darkgreeni&h 
grey  colour,  from  Falilun,  in  Sweden. 

"  The  same,  more  indurated,  and  of  a  shining 
yellowish  grey  colour,  from  Zillcrthal  in  the  Tyrol. 

'*  The  same,  of  a  divergingly  striated  texture, 
and  dark  grey  colour,  from  Scotland. 

"  Composed  of  small  compacted  scales  (talcite) 
of  a  white  colour  and  silvery  lustre,  enclosing  pris- 
matic crystals  of  green  quartz,  from  Dauphiny." 

Karsten,  in  his  catalogue  of  Leske's  museum, 
has  the  following : 

'^  Perfectly  apple  greeti^  mutably  reflecting  sil- 
very white,  talc,  from  the  Venetian  stales. 

**  Talc,  reflecting  from  the  apple  green,  slightly 
into  yellowish,  from  the  same  place. 

''  Massive  talc,  of  coarse  and  small  granulai*  dis- 
tinct concretions;  and  tiie  same,  indurated, \\hich 
is  mixed  with  a  large  quantity  of  emery,  from 
Ochsenkopf,  at  Schwarzenburg,  in  the  Erzgebirge. 

**  A  fragment  of  a  talc  nodule,  the  fractiuie  <rf 
which  is  very  slaty,  from  Tyrol." 
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Texture,  nearly  resembling  that  of  massive  OaiBcure, 
talc,  but  easily  divides  into  undulated  fragments, 
of  a  quarter  or  half  an  inch  in  thickness,  the  feel 
being  extremely  unctuous,  as  that  of  soft  steatite 
orsoap-rock. 

Hardness,  cretic.     Fracture,  foliated.     Frag- 
ments, amorphous,  blunt,  and  soft. 
Weight,  carbonose. 

Lustre,  glimmering.     Faintly  translucent  on 
L    ^the  edges. 

^V    The  colour  is  changeable,  greenish  or  reddish, 
f     mingled  with  silvery  white.     It  is  found  in  the 
Swiss  Alps,  in  Scotland  near  Portsoy,  and  in 
many  other  primitive  regions.     Being  of  recent 
observation,  it  is  little  known  in  books  of  mine- 
ralogy.    It  may  perhaps  be  the  laminar  steatite 
fWallerius,  which  he  describes  as  of  a  grey 
olonr,  and  found  at  Norberg,  Salberg,  and  Gar- 
nberg  in  Sweden, 
To  this  Mode  may  also  be  referred  the  follow*  ThIcmm  8tat« 

''  ofSttuuurc 

ing  rocks,  described  by  Saussure : 

**  The  asbestiform  steatite  rested  on  a  stone, 
hich  Mr.  Struve  says  had  received  from  Wer- 

per  the  name  oi chlorite  slate.     But  the  specie- 
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mens  before  me  are  evidently  of  a  compoftite 
rock. 

"  We  there  see  Bchistose  parts  of  a  greenish 
grey,  sparkling,  which  have  the  form  of  small 
scales  of  chlorite ;  but  these  parts  are  very  re« 
fractory,  and  do  not  yield  the  glass  of  ciilonte. 
They  do  not  form  the  tenth  part  of  the  mass  of 
this  rock)  in  which  parts  of  real  steatite,  of  ^ 
greenish  lyhite,  predominate,  soft^  translacent^ 
and  perfectly  characterised. 

''  We  besides  find  in  this  stone  parts  crystal* 
Used  in  little  straight  plates,  rbomboiJai,  nearly 
rectangular,  of  a  greenish  grey,  extremely  l»ri/- 
liant,  almost  of  a  metallic  histre,  a  little  barrier 
than  steatite  in  mass,  but  with  a  grey  streak« 
These  plates  lay  on  one  another,  and  form  in  the 
Stone  glistening  spots  of  an  irregular  form,  thretf 
or  four  lines  in  diameter,  and  one  or  two  in 
thickness.  Viewed  with  a  microscope,  thesepa* 
rated  plates  appear  transparent  and  coloiirie«i 
but  their  reduplication  renders  them  scarcely 
translucent  in  moss.  Under  the  blowpipe  tbej 
show  themselves  very  refractory ;  they  teoome 
opake,  and  covered  only  on  their  edges  with  ^ 
dark  and  brilliant  amel.  I  cannot  consider  tlKO 
but  as  a  species  of  rayomjanit  xtrahl^icin^  of  Wer* 
ner,  much  like  that  of  4  1437^  though  with 
difierences. 
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*^u  then  this  schistus  results  from  the  assem- 
blige  of  different  stones,  all  of  the  talcous  class, 
I  call  it  composite  magnesian  schisiits, 

**  §  1917.  The  collection  that  Mr.  Struresent 
to  me  contains  a  stone,  with  a  label,  which  sig« 
nifieft  that  Mr.  Werner  had  named  it  an  indit* 
thict  vcriety  of  chlorite  slate.  Perhaps  in  this 
instance,  as  in  the  former,  Mr.  Werner  assigned 
tlie  name  from  specimens  diflerent  from  what  I 
receired.  In  fact  these  are  still  farther  removed 
fix>m  chlorite. 

**  The  rock  before  me,  and  of  which  I  possess 
two  large  pieces,  is  of  a  black  inclining  to  green. 
Its  fracture  is  laminar,  with  plates  often  undu- 
lated, very  thin,  separable  into  very  fine  flakes, 
I     the  direction  of  which  varies  in  different  parts  of 
I      the  same  piece.    This  fracture  is  indifferently 
bright,  and  of  n  lustre  inclining  to  thennctuous, 
as  well  as  its  touch.     It  is  translucent  on  its 
I      ^ges,  to  the  thickness  of  half  a  line;  the  very 
flue  laminae  appear  white  and  colourless:  but 
L^  those  whkb  are  thicker,  when  looked  through, 
^Bppear  of  a  beautiful  leek  green. 
^^  *•  This  stone  is  soft,  and  may  be  scratched 
^Ph^  with  the  nail ;  the  streak  being  of  a  whitish 
"frey,   but  little    brilliant.     Moistened   by   the 
brmth,  it  exhales  a  strong  earthy  smell.     Its 
lecific  weight  is  2,905, 
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"  Exposed  to  the  blow-pipe,  this  stone  melts 
with  difficulty  into  a  greenish  grey  glass,  senai- 
transparent,  which  forms  a  globule,  of  the  tenth 
of  a  line  at  most. 

<«  It  has  therefore  no  resemblance  with  chlo- 
rite, and,  being  obliged  to  give  it  a  name,  1  have 
called  it  laminar  magnes'ian  schistus, 

«*  We  find  enclosed  in  this  stone  some  clusters 
of  crystals  of  the  rayonnant^  or  strahbicin^  which 
I  have  described  in  the  preceding  paragraph; 
and  some  detached  crystals  of  octahedral  iron. 
It  is  found  at  Weysler  Stoude,  in  the  vaiJey  of 
Urseren." 
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ilMinctioM.  This  has  commonly  been  confounded  with 
mica  slate,  and  has  the  same  general  appear- 
ance; the  spangles  having  however  sometimes 
more  of  the  silver  lustre,  and  in  other  examples 
more  of  the  unctuous  cast  of  talc,  than  is  ob- 
servable in  mica  slate,  where  the  magnesia  is 
strongly  impregnated  with  iron.  It  has  also 
the  usual  adjuncts  of  talc,  and  seldom  contaios 
garnet,  or  the  other  siderous  substances,  that  are 
found  in  mica  slate.  In  decomposition,  it  some* 
times  forms  plates  or  illiuitions  of  steatite  be* 
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plates  of  quartz.     It  abounds  in  all  the 

primitive  countries,  but  has  not  yet  been  distia- 

iiished  from  mica  slate,  ' 


Aspect  1.     Micarel  slate^  from  the  bed  of  the 
Ganges,  neai*  Sirinagur. 

the  same,  from  the  Alps, 
lie  same,  from  Scotland, 
1 


.0 

Aspect  2,    Dendritic,  from  Spain.  .  '^ 


fi 
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This  substance  so  much  resembles  fine  soap, 
that  in  Cornwall,  where  it  abounds,  it  is  com- 
monly called  soap-rock. 

Texture,  compact,  finely  granular,  and  unc* 
tuousl 

Hardness,  cretic.  Fracture,  sometimes  un- 
even, sometimes  conchoidal.  Fragments,  amor- 
phous, blunt. 

Weight,  carbonose. 

Lustre,  dull,  unctuous,  sometimes  glimmer- 
ing, wit^  particles  of  micarel.  Translucent  on 
the  edges. 

The  most  common  colour  is  white,  sometimes 
delicately  streaked  with  red,  so  as  perfectly  to 


I 
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fCeatite  of  Com- 
account ; 
of  CoffftvaB  (lafrion  smecfU, 
m  tike  Cbpe  Ltjxrd,  in  serpentine 
vhicb  it  c4B  IkiiMga  in  sinall,  per- 
or  rake  vctaic    The  finest  sort  of  it 
spots*  resembling 
the  mine  it  ts  so  soft 
like  soa^  k  maj  be  aibfaded  with   the 
It  is  asBil  iu  aMJIng  pofodain.    The 
of  tkese  ouaes  is  canied  on  by  the 
Romie  of  the  porcdauHmanaftrture  at  Wor* 
oester,  wkich  pays  £9Sk  sterling  ibr  the  ton  of 
tt  cwt^  because  the  bringing  it  out  to  the  day 
is  extreoMly  nncertahi  and  daikgerous^  the  ser- 
pentine rock  breaking  in  so  frequently.    Tiiere 
also  occurs  in  these  mines  another  sort  of  it,  less 
fine,  and  having  spots  of  iron  ochre;  as  well  as 
a  thirdj  brown-red  rariety,  mingled  with  gresD. 
Not  far  from  thence,  at  Ruan  minor^  also  in  »er- 
pentine»  there  is  found  both  a  grey-white  and  a 
tight  slate-blue  soap-rock,  or  steatite,  and  also 


*  The  detidritiC  occun  la  Saxon j,  and  wai  ICildnanim,  Scot* 
iHUt. 
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s  whitish  steatite,  crossed  by  calcareous  spar* 
L^irhich  gives  it  a  smooth  shining  fracture, 
^h   *'  It  was  the  first,  finest  sort  of  steatites,  that 
Hbraa  the  subject  of  the  following  analysis.*' 
r        The  result  is*  silex  48,  magoesia  20,  argil  I4f 
0xyd  of  iron  1,  water  15*. 

Da  Costa  has  given  more  particular  infomi» 
r     at  ion  concerning  the  soap-rock  of  Cornwall. 
V     **  The  soap-earth,  or  steatites,  is  found  in  a 
■sandy  creek,  not  much  above  a  mile  to  tlie  north- 
"  west  of  the  Lizard   poiut ;    tlae  saod  is  yerjr 
smooth  and  pleasant,  of  a  mixed  colour,  light 
and  blue,  and  wlien  the  tide  is  out,  affords  many 
'     turning  and  winding  passages  betwixt  the  rocks, 
also  blue,  and  the  vast  masses  of  cliff,  which  the 
J     violence  of  the  sea  has  separated  from  their  mo- 
ther land,  and  from  each  other.     There  are  also 
I      two  grots,  one  called  Kynas  hole,  into  which 
,      those  sandy  walks  lead ;  but  in   them  nothing 
L     remarkable  is   to   be  found,  not  even   marine 
■plants,  it  being  altogether  too  often  washed  by 
rthe  tides  on  the  surface  of  these  rocks.    There  is 
F     sprinkled  here  and  there  a  smooth,  fat,  and  seem* 
ingly  unctuous  kind  of  incrustation,  in  colour 
and  feeling  much  like  to  the  natural  appearance 
of  bees'-wax>  or  tallow,  and  much  of  the  same 


•  Ana,  Em.  i.  46ff. 
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vctnrp  with  the  white  part  of  the  soapy  rod 
bat  whether  it  exades  from  the  crevices  of  the 
rocks,  several  of  which  have  little  chinks  (dlled 
with  this  bcteFogenoQS  m&tler),  capable  of  emit* 
t&Bg  what  they  coiitdiiy  or  whether  this  sub 
stance  is  first  washed  oflf  by  the  sea  from  thos 
veiD0>  and  is  again  returned  by  the  force  of  the 
waves,  till  it  incrasts  the  rocks,  time  and  farther 
inquiries  only  can  determine/'* 

**  Most  of  the  stones  within  reach  of  the  sea 
are  covered  with  an  adventitious  and  most  beau- 
tiful enamd ;  red,  white,  green,  yellow,  in  thin 
lucid  scales,  sometimes  riding  on  one  another  toji 
different  crtists.     In  the  eastern  part  of  this" 
cove,  as  the  Cornish  people  call  it,  or  creek,  the 
substance  of  the  rocks,  and  the  sides  of  the  chlT, 
are  more  gritty,  and  being  soft,  crumbling,  and 
of  a  reddish  colour,  mixed  with  veins  of  white, 
hke  marble;  and  the  purest,  and  most  beautiful, 
lying  in  veins  like  metals.     It  is  here  more  par- 
ticularly  called   the   soapy   rockj    as,  by 
unctuousness,  smoothness,  and  vari^ations, 
greatly  resembles  the  finest  kind  of  soap. 
-    "  The  veins   of   steatites    are    of  different 
breadths ;  some  run  under  the  sea,  some  to  near 
the  top  of  the  cHff,  and  some  through  the  clitl 


Da  Costa,  37. 
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up  into  the  country,  and  seem  in  their  course  to 
cross  the  tin  loads. 

"  Nearer  the  Lizard  than  the  soap  rock  is 
Another  cove  called  Pintrilh,  which  affords  a 
;reyish  impure  steatites,  spotted  with  black. 

The  new  soap  rock,  lately  discovered,  is  at 

Gew  Grezj  or  Grez  cove,  in  the  tenement  of 

Kynas,   in   MuIIion   parish  :    it   is  about  three 

miles  from  Miilhon  town,  and  about  a  mile  from 

the  old  soap  rock,  or  cove,  which  lies  farther 

southward.     The  entrance   into  the  creek  or 

ive  is  very  steep,  craggy,  and  horrid :  on  the 

right  hand  (in  descending  into  the  creek)  the 

hills  are  crested  with  naked  rocks,  or  cairns,  as 

I      the  Cornish  people  call*  them :  the  sides  have 

also  many,  but  they  are  small.     About  half  way 

[      down  the  cove,  a  very  small  current  of  water 

traverses  it,  in  a  very  serpentine  manner,  and 

[      discharges  itself  near  the  load,  or  principal  vein 

^m  of  the  Steatites.     On  the  right  hand,  as  you  de- 

B  gcend  the  cove,  it  grows  more  craggy  and  much 

^fc  narrower;  and  a  few  yards  lower,  on  the  same 

^Mide,  lies  the  main  vein  or  load  of  steatites.   The 

,      various  sorts  are  all  blended  together  in  spots, 

i sometimes  in  greater  quantities  in  one  place 
than  in  another.  In  the  white  and  red  veined 
steatites,  pieces  of  a  compact,  hard,  slightly  pel- 
lucid, sparry  substance,  are  frequently  found: 


j]g  DcniATM  rr.    tALCotfc 

the  main  vein,  or  load,  is  about  eight  feet  oreri 
it  does  not  consist  purely  of  the  steatites,  baC 
also  holds  quantities  of  rubble,  or  fragments  of 
a  hard,  smooth,  dusky,  greenish,  and  red  co- 
loured talcy-Iike  fissile  stone,  called  by  (be  in- 
habitants a  variegated  kiilas.  Some  small  pieces 
of  white  spar  are  also  met  with,  but  rarely. 
About  two  hundred  paces  higher,  on  the  left 
hand,  I  found  a  soft  and  very  greasy  straw- 
coloured  steatites!  in  the  sides  of  the  conntrv/ 
that  is,  of  the  solid  strata  which  enclose  the 
Tein,  and  intermixed  with  it,  lay  a  reddish  browTi 
steatites,  but  the  straw-coloured  kind  was  in  the 
greatest  quantity  :  further  down,  near  the  level 
of  the  sea,  the  steatites  load  has  been  more  regt^H 
larly  traced,  and  makes  a  course  of  about  foo^^ 
teen  inches  wide  between  regular  sides:  the  left 
band  side  of  the  cove  is  quite  perpendicular^ 
and  consists  of  a  hard  black  stone,  seemingly 
divided  into  strata  by  small  horizontal  Gs9Qres« 
placed  at  great  distances  from  each  other.  The 
other  sides  of  the  cove  are  more  open  and  ragged^ 
the  sea  beats  strongly  into  the  creek,  which  at 
low  water  has  a  small  sandy  beach-"* 

Of  this  substance  there  are  two  very  distinct 
structures;  the  soft,  already  mentioned,  and  lh# 


*  DftCoiu,37. 
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hard.  To  the  la5t  the  following  intere&tlfig  ob- 
servations of  Patrin  chiefly  refer;  and  they  are 
the  more  freely  extracted,  because  his  works* 
like  those  of  Saussure,  though  of  the  greatest 
importance  to  the  science^  have  never  been 
translated)  and  remain  new  to  the  mere  English 
reader. 

"  There  is  often  so  little  difference  between 
oUite  and  steatite,  that  Saussure^  who  was  so 
well  acquainted  with  rocks^  sometimes  uses 
these  two  denominations  in  speaking  of  the 
same  substance  ^  or,  at  least,  he  calls  steatite  '****JJ|j,^V"** 
the  substance  which  forms  the  base  or  the  paste 
ofollite.  The  greatest,  or  the  only  difference 
which,  in  fact,  exists  between  them  is,  that 
gteatite  is  a  more  simple  and  more  homogenous 
compound,  and  that  it  is  also  more  nnctuous, 
than  ollite, 

-  "  It  may  be  said,  that  steatite  is  to  the  ol- 
Ktes  what  corncenne  is  to  porphyries.  It  is  a 
paste  which  contains  crystals,  or,  at  least,  dis- 
tinct particles,  of  mica,  talc,  sometimes  of  as- 
ttos  or  amianthus ;  as  the  base  of  porphyries 

intains  crystals  of  felspar,  schorl,  and  grains  of 
quartz.     Steatite  is  even  observed,  as  that  of  the 

imm  it  of  Roth -horn,  near  Mount  Kosa»  which 
contains  grains  of  felspar;  and  this  mixture  aUo 

»rms  ollite. 


BOMMK    rv.      TALCOUI. 


"  A  steatite  is  found  in  Corsica,  which  ii 
solid,  of  an  even  tissue,  of  a  uniform  olive*green 
colour,  semi-transparent  and  unctuous:  it  is 
•what  the  Germans  call  nephritic  stone,  on  ac-  j 
count  of  its  resemblance  to  the  jad  of  the  river  1 
of  Amazons,  which  has  that  name  by  excel- 
lence. This  steatite  is,  with  a  slight  diffierence 
of  colour,  exactly  like  the  lard-stone  of  China. 

"  Saussure  gives  the  description  of  a  steatite 
of  St,  Gothard,  which  he  calls  asbestiform  steat- 
ite: it  is  very  interesting,  because  it  shows  the 
transition  of  one  stone  to  another. 

"  It  is  of  a  grey,  approaching  to  yellow  or 
green,  and  it  much  resembles  asbestos,  but  its 
fibres  are  much  larger,  softer,  and  more  unc- 
tuous. Its  longitudinal  fracture  shows  large 
fibres,  parallel  to  one  another,  irregularly  pris* 
matiCy  as  much  as  three  inches  long:  their  lu^ 
tre  middling,  sometimes  bright;  but  it  is  owing 
to  a  bed  of  talc,  which  covers  the  fibres  of  the 
stone. 

"  Its  transverse  fracture  is  uneven,  splintery: 
translucent  on  its  edges:  soft,  and  scratches  with 
th^  nail.  The  small  fragments  melt  by  the 
blow-pipe  into  a  black  globule. 

"  It  is  then  evidently,  Saussure  says,  a  species 

intermediate  between  talc,  steatite,  and  asbestos. 

"  Rom^  de  Tlsle  mentions  a  greenish  steatite 
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Corsica,  crystallised  in  hexagonal  plates, 
.ced  horizontally ;  and  which  are  only,  he 
says,  distinguishable  from  mica  as  tiiey  are 
duller,  and  are  oily  and  unctuous. 
^  *'  I  have  similar  crystals,  which  are  found  in- 
laid in  topazes  and  emeralds  of  Siberia;  and  as 
I  perceive  the  insensible  transitions  from  pure 
mica  to  this  unctuous  mica,  I  look  upon  this 
last  as  a  simple  modification,  or  perhaps  the 
commencement  of  the  decomposition  of  the  real 
mica. 

i  "  Saussure  has  observed  on  Mount  Cervin, 
near  Mount  Rosa,  a  steatite  which  he  has  called 
specular.  It  terminates  the  last  rock  before  the 
snow.  He  has  given  it  that  name  because  its 
surface  is  as  smooth  as  a  mirror,  and  as  polished 
as  this  species  of  rock  admits.  Its  colour  is  a 
rery  dark  bottle-green ;  its  fracture  irregularly 
schistose;  it  is  soft,  and  is  easily  scratched  with 
a  grey  streak*. 

"Saussure  has  elsewhere  seen,  and  partici^ 
larly  near  the  convent  of  Mount  St.  Bernard,  a 
■large  rock  of  a  quartzy  nature,  whose  entire 
Hpnrface  is  polished  so  as  one  may  see  one's  self 
^in  itj  as  in  a  looking-glass.  He  justly  regards 
,this  phenomenon  as  an  effect  of  crystallisation. 


r 
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**  T  have  found  in  the  lead-mtne  yieiding  silver 
of  Kadainsk,  in  Daouria,  near  the  river  Amor,  a 
steatite  of  a  very  remarkable  variet3^    Although 
of  a  tolerable  firmness,  it  is  so  unctuous,  that  in 
drawing  the  6nger  along  its  surface,  it  gires  it 
the  same  gloss  as  it  would  to  a  piece  of  soap. 
It  is  of  a  perfectly  homogenous  tissue,  although 
composed  of  very  distinct  alternate  layers,  from 
half  a  line  to  a  line  in  thickness,  of  which  some 
are  of  a  beautiful  milk  white,  and  the  others  of 
an  ochre  yellow.     These  layers,  although  con* 
torted,  are  parallel  among  themselves;  and  as  it 
generally  presents  segments  of  concentric  cir- 
cles, the  stone  has  the  appearance  of  petrified 
wood. 

*^  I  had  brought  away  two  specimens,  and  I 
wished  to  wash  one  of  them ;  but  it  was  scarcely 
wet  before  it  broke  into  little  fragments,  iiie  sise 
of  a  pea,  all  the  fractures  of  which  were  per- 
fectly conchoidal,  and  the  angles  very  sharp. 
The  mark  of  the  layers  has  almost  entirely  dis- 
appeared in  these  fragments,  which  have  at* 
sumed  a  uniform  tint,  between  white  and  yelloWk 
The  thinnest  fragments  are  translucent  on  the 
edges."* 

This  stone  must  resemble  the  circular  talc 
described  and  figured  by  Wallerius, 

•  Patrin  Min.  i.  195. 
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The  softer  steatite  chiefly  occurs  in  veins  in 
serpentine,  and  in  nodules  in  basaltin*  and 
Saussurite :  but  the  harder  forms  rocky  masses, 
else  the  uubstance  could  not  have  appeared  with 
propriety  in  the  present  treatise.  The  rock  of 
hard  steatite,  described  by  Saussure,  may  serve 
as  an  example:  he  discovered  it  on  his  journey 
between  Nice  and  Genoa,  on  the  sea-shore,  of 
the  height  of  15  or  20  feeL  The  exterior  surface 
is  shining:  here  reddish,  there  of  a  silvery  hue, 
and  rather  soft  to  the  touch. 

It  splits  in  irregular  fragments,  rather  ap- 
proaching to  the  rhomboidal.  Its  fracture  is 
schistose,  irregular,  and  otherwise  very  like  its 
exterior  surface:  it  gives  a  grey  streak;  is  soft, 
and  rather  heavy ;  odour  earthy ;  easily  melts 
into  a  grey  glass,  which  sinks  on  the  support; 
it  has  no  effect  on  the  magnet. 

i;  "  The  rock  composed  of  this  stone  is  divided 
by  veins  of  spar  and  quartz;  and  this  last  con- 
tains, in  places,  pieces  of  green  hornblende, 
»  "  Some  parts  of  this  rock  are  of  a  bright  deep- 
brown  violet  colour.  The  fracture  presents  schis- 
tose laminae,  irregular,  small,  and  often  con- 
choidal ;  the  streak  is  of  a  reddish  grey ;  like 

^b     *  Fine  specimens  of  thU  kind  are  brought  fiom  the  i»1e  of  Rach- 
^"  Kn,  on  the  north  of  Ireland,  ct-lchralcd  as  the  retreat  of  Robert  I 
L       kiiig  of  Scotland  from  the  EngUth  power. 

i 
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the  other,  it  is  soft,  rather  heavVy  and  very  ftui- 
ble,  but  Its  glass  is  black»  while  that  of  the  other 
is  grey ;  it  is  doubtless  a  superabundance  of  iron 
which  gives  these  pieces  their  red  colour,  and 
causes  their  glass  to  be  black ;  but  this  iron  if 
under  the  form  of  oxyd,  or  what  was  called  calx> 
for  neither  does  this  stone  affect  the  magnett  *« 

*'  This  rock  is  succeeded  by  another,  smaUer^ 
and  of  the  same  nature,  on  which  stands  a  little 
chapel,  dedicated  to  St.  Andrew,  which  has  given 
it  the  name  of  Scogtio  di  St.  Andrea. 

"This  rock  stretches  along  the  sea;  it 
afterwards  covered  by  a  granular  serpentine, 
similar  to  that  of  I-a  Garde,  ^  1342,  which,  lil 
that,  splits  in  smJill  polyhedral  fragments,  ii 
gular,  the  faces  coloured  by  feiTuginous  irides- 
cences, and  which  falls  like  it  in  decomposition. 
This  same  stone  is  still  seen  in  the  ascent  beyond 
Peggi.- 
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White  soap-rock^  from  Cornwall 
The  same,  mottled  with  red  or  blue^  from" 
same  country. 

The  same,  rather  harder,  from  Portsoy,  io  Scot- 
land. 

*  SauM.  $  t3A7- 
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The  same,  with  elegant  variegations  of  red. 

The  same,  greenish,  in  serpentine. 

White  steatite,  with  black  dendrites,  from  Sax- 
ony. 

Karsten  mentions  a  massive  steatite,  which  is 
found  in  extensive  strata  at  Thierschein ;  but  he 
does  not  distinguish  between  the  soft  and  the  hard 
kinds  *. 

"  Steatite,  crystallised  in  hexahedral  prisms  of  a 
middling  size,  terminated  by  six  planes,  the  edges 
formed  by  the  meeting  of  the  lateral  and  acumi- 
nating planes,  truncated,  but  in  other  respects  cir- 
cumstanced as  usual,  in  massive  steatite,  from 
the  same  place."  f 

Soft  steatite,  called  Spanish  chalk,  but  probably 
from  the  Alps  of  Dauphiny. 

Soft  steatite,  from  New  Caledonia,  where  the 
savages  mix  it  with  their  food.  This  custom  is 
also  known  to  the  savages  on  the  Orinoco ;  nor 
is  it  unknown  in  the  German  country  of  Lusatia. 
The  Arabs  are  said  to  use  it  in  their  baths  instead 
of  soap,  and  it  is  also  used  as  fullers'  earth. 

Steatite,  in  basalt,  from  Skey,  and  other  western 
isles  of  Scotland. 

•  Letke,  131.    .  f  Ibid. 
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DutiBctiaBi.  Soft  Steatite  may  be  scratched 
but  when  the  coherence  is  such  the 
does  not  yield  to  the  knife  of  c 
sometimes  of  steel,  it  must  assun 
hard  steatite;  the  hardness  extei 
gypsic  to  the  marmoric,  and  even 
It  must  here  be  premised  that  tb 
idols,  formerly  supposed  to  be  of  i 
ite,  are  now  known  by  chemical  ani 
entirely  to  the  Argillaceous  Don 
among  many  others,  of  the  insuffic 
nal  characters,  and  that  mineralog 
certain  light,  except  from  the  lamp 

Aspect  1.  Compact,  Hard  stei 
ing  to  serpentine,  of  a  dark  gree 
chlorite,  from  Silesia. 

Of  a  pale  green,  with  black  lines 
of  Dauphiny, 

The  early  writers  sometimes  coc 
steatite  with  ollite. 


Aspect  2.  laminar.  The  pi 
monly  curved,  and  occasionally  1 
fracture.     It  is  translucent  on  tl 
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"^sotnetinies  entirely.  Mr.  Kinvan  calls  it  foliated, 
'  or  striated  steatite ;  and  says  that  it  is  generally 
found  in  independent  amorphous  masses,  some- 
times investing  or  intersecting  serpentine. 
■  ''  Leek  green,  inclining  to  olive  green,  curved 
foliated  steatite,  from  Norway.  * 

"  Mountain    green,    partially   sprinkled   with 
black,  foliated  steatite,  from  Zobliz/^t 
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Texture,  earthy,  rather  schistose.  aancten. 

Hardness,  cretic  or  gypsic.  Fracture,  un- 
ven,  somewhat  slaty.  FragmentSj  amorphous^ 
Vunt,  often  laminar. 

Weight,  carbonose,  sometimes  granitose. 

Lustre,  dull,  sometimes  glimmering,  unctuous. 
Opake;  if  translucent  on  the  edges  it  approaches 
to  hard  steatite. 

The  colour  is  often  greenish  grey,  or  blackish 
green;  sometimes  yellowish,  or  reddish.  It  is 
often  spotted,  like  a  snake,  whence  the  ophites 
of  the  ancients,  which  certainly  belonged  to  this 
kind,  and  not  to  the  green  porphyries,  as  has 
hitherto  been  supposed  by  a  long  train  of  mi» 
neralogists,  copying  each  other.    It  differs  from 


•  Leske,  131. 


t  lb. 
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seq>entine,  by  the  graio  being  finer  and  fatter; 
and  in  more  en^\y  cut  witb  a  knife. 

That    of  Chiavenna  has  been  analysed   by 
Weigleb,  who  found,  magnesia  38,  silex  38, 
ar^l  6,  iron  15.    Who  would  5oppoce»  after  this 
analysis,  that  Werner  should   place  this  sub- 
stance among  the  argillaceous,  with  an  equal 
contempt  for  cbemical  principles,  which  can 
alone  afford  any  solid  foundation  for  the  science,^ 
as  when  he  places  the  corindon  gems  among* 
tbe  siliceous,  though  they  do  not  contain  one 
atom  of  sllex  !     The  paternal  love  of  his  own 
system  mu^t  be  violent  indeed,  when  il  leads  to 
such  contempt  of  every  principle  on  which  the 
science  has  been  founded. 

This  substance   has  commonly  been  called 
iapis  oUariSy  which  has  been  translated  pni-sfom,  f 
from  the  use  to  which  it  has  been  applied,  even 
from  remote  antiquity,  Pliny  mentioning  that 
the  stone  of  the  isle  of  Siphnus,  in  the  Grecian 
Archipelago,  and  tlie  greenish  stone  of  Como, 
in  Ital}',  were  both  used  in  his  time  to  make 
vessels  for  cooking  food.     Wad,  in  his  accooot 
of  the  Borgian  museum,  mentions  several  Eijyp- 
tian  monuments  of  ollile,  chiefly  small  statues. 
The  varieties  are : 

'   Ollite,  of  a  blackish  green,  with  grass  green 
spots. 
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lite,  of  a  yellowish  green. 

Of  an  olive  green,  with  larger  and  smaller 
veins  of  a  greyish  blacky  spots  of  a  liver  brown, 
and  small  specks  of  an  Isabella  yellow. 

Of  an  olive  green,  with  grass-green  spots. 

Semi-transparent,  of  an  emerald  green,  with 
irregular  oblong  spots  of  an  ochre  yellow.  This 
would  rather  seem  to  be  a  hard  steatite. 

Of  a  greenish  grey,  with  a  cast  of  blue. 

Of  a  yellowish  grey,  verging  on  Isabella  co- 
lour. 

Of  a  foliated  structure,  resembling,  as  he  adds, 
the  laminar  steatite  of  Karsten. 

Two  other  relics  are  of  a  brownish  black,  and 
a  greenish  black ;  in  a  third,  mingled  with  a  few 
grass-green  spots. 

The  learned  author  has  added  the  following 
observations : 

"  To  this  class,  which  affords  so  many  Egyp- 
tian remains  in  the  Borgian  museum,  belongs 
the  Thebaic  stone  of  the  ancients,  which  con- 
stituted large  portions  of  mountains,  the  quar- 
tes  being  mentioned  by  Theophrastus.     Pliny 
las  observed  that  it  was  black,  or  of  a  dark  co* 
>ur,    and  marked   with    golden   spots  *.     He 
observes  lliat  it  yielded  a  Juice,  whence 


Thebaic 
stone. 


•  xxxvi.  8,  S2. 


Hoot'ii 
opliite. 


it  must  have  been  soft,  and  was  used  for  mor- 
tar»»  as,  from  it»  nataral  benignity ,  it  seemed 
peculiarly  fitted  for  pounding  medicines.  If 
compare  these  indications  with  any  Egyptii 
&tone»  we  siiall  find  they  agree  with  this  o 
the  colour  being  frequently  black  or  dark» 
sometimes  spotted  with  golden  mica,  of  a  M>ft 
nature^  and  used  for  mortars,  one  of  the  remains 
being  of  that  description.** 

it  ba8  already  been  mentioned  in  the  descrip- 
tion of  green  porphyry,  that  the  Tbeban  ophite 
of  Liican,  and  the  dark  ophite  of  Pliny,  were 
spotted  ollites,  which  in  fact  bear  far  more  re« 
semblance  to  the  skin  of  a  snake  than  green  por« 
pbyry,  to  which  the  appellation  has  been  c 
lessly  transferred. 

Boot,  physician  to  the  emperor  Rodolpb  II. 
1576 — 1612,  published  a  treatise  on  preci 
stones,  certainly  very  able  and  acute  for  thai 
period,  for  he  was  the  first  who,  in  treatinp; 
the  diamond  (lib.  ii.  c.  1.  p.  117.  edit  16. 
8vo.),  remarked  that  it  belongs  to  the  iudam- 
mable  substances ;  an  idea  also,  upon  quite  dif- 
ferent and  original  grounds,  adopted  by  the 
great  Newton.  This  author,  ader  quoting  l)i« 
oscorides  and  Pliny,  observes  that  the  ophite  is 
a  grey  stone,  found  at  Zoblilz,  and  used  ii 
making  pots  or  vases,  and  the  reputation  of  i 
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medical  qualities  continued  to  his  day.  The 
olJJtes  of  Zoblitz  in  Saxony  are  still  well  known. 
Laet,  in  his  treatise  on  Gems,  1647»  8vo, 
168,  rather  confuses  the  question,  as  usual 
with  commentators,  but  quotes  Gesner,  who 
seems  the  fountain  of  the  error,  that  ophite  is  a 
green  marble,  or  porphyry,  owing  lo  his  merely 
reading  one  sentence  of  Pliny,  without  adding 
the  subsequent  context.  Laet  says,  that  he  re- 
ceived from  Crusius  a  fragment  upon  which  he 
had  written,  **  A  fragment  of  the  cup  of  E<i- 
ward  IV,  King  of  England,  formed  of  the  stone 
called  ophites,  useful  against  poison,  the  gift  of 
H.  Morgan,  1581."  This  fragment  was  of  a  dull 
green  colour,  very  little  translucent,  sprinkled 
with  crystalline  spots  of  a  bright  green,  and 
pretty  conspicuous  if  held  before  the  light.  Thi$ 
may  have  been  a  serpentine,  or  ollite,  with  hex- 
agonal spots  of  green  mica,  or  steatite.  The 
erroneous  application  of  the  term  ophite  by  the 
greatest  mineralogists,  for  more  than  a  century, 
will  excuse  even  a  repeated  confutation. 

The  ollite  of  Como,  which  is  still  in  use,  is  of 
a  foliated  texture,  and  greenish  grey  colour* 
That  of  Saxony,  used  for  tea-caddies,  milk-pots, 
and  several  other  purposes,  is  of  a  greenish  grey, 
with  irregular  veins  and  spots  of  black.  The 
noble  house  of  Inverarv,  the  seat  of  the  duke  of 


ophite  of 
EdwnrdrV. 


Sitei. 
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Argyle,  is  constructed  with  a  dark  oUite,  of  H'bich 
there  are  quarries  in  the  neighbourhood;  and 
which  has  hkewise  been  formed  into  punch-bowls 
and  vases.  It  is  also  said  that  the  cathi>dral  of 
Bergen,  in  Norway,  is  built  of  ollite. 

In  the  middle  ages,  Chiavenua  had  supplanted 
Como  in  this  article  of  commerce,  the  quarries 
of  oUite  being  at  Pleurs,  a  town  about  two  miles 
to  liie  north-east  J  but  the  excavations  were  con- 
ducted with  such  little  care,  that  in  1618  the 
hill  fell  down,  and  buried  the  city,  with  the 
greater  part  of  the  inhabitants^.  Near  0/et«a, 
in  Corsica,  ollite  is  found  of  a  bright  olive  green, 
and  is  worked  by  the  lath  like  the  others,  Uo- 
ziere,  in  his  interesting  memoir  on  the  valley  of 
Cosseir,  in  Egypt,  mentions  that  the  Arabs  make 
little  vases  of  an  ollite,  which  they  find  in  thatj 
country.  The  celebrated  caluraetf,  or  pipe  oi 
peace,  of  the  American  savages,  is  of  a  greenish] 
grey  ollite,  with  reddish  veins  and  spot«t,  and 
cut  with  the  knife  into  a  not  inelegant  forn)i| 
with  a  second  cavity  adapted  to  receive  ah 
reed,  which  serves  for  what  is  called  the  stem. 
On  the  west  of  the  Missouri  the  savages  are  »i< 
to  use  a  red  serpentine  for  the  same  purp< 


*  See  the  affecung  detail  of  this  event  in  Burnet'ft  ttavets. 
t  So  called  from  the  French  chalumcmi. 
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"Nor  is  the  culinary  useof  ollite  unknown  among 
these  rude  tribes, 
^k  Greenish  grey  ollite,  spotted  with  golden  mi* 
^ca,  from  Egypt. 

The  same,  spotted  with  green  scales,  from  the 
same. 
L        The  same,  spotted  with  black,  from  the  same. 
^P    These  varieties  belong  to  the  real  ophites  of 
~the  ancients, 
'  Greenish  grey  ollite,  with   black  veins  and 

spots,  from  Zobiitz,  in  Saxony. 
I         Yellowish,  from  the  same, 
^P    Light  grey,  from  the  same. 
f        The  same,  from  Como. 
^^    Yellow  and  green  ollite,  from  Finland. 
^m     Karsten  has  the  following  specimens: 
^^    "  Greenish  white,  reflecting  changeably  into 
^■ilvery  white,  pot-stone,  from  Ochsenkopf. 
^P    "  Greenish  grey,  spotted  with  reddish,  pot' 
stone,  from  the  same  place, 

"  Very  thin   slaty  pot-stone,  with  inlaying 
amets,  from  Tyrol. 

**  Tbin   and  curved  slaty  pot-stone,   mixed 
with  quartz,  from  the  same  place. 

Very  thick  and  curved  slaty  pot-stone,  from 
hsenkopf," 
These  examples  are  rather  singular,  and  the 


tt 
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first  may  possibly  be  llie  while  ophite  pf 
Pliny* 

Ollite,  in  rude  pot^,  &c.  from  the  extretne 
northern  regions  of  America. 

The  same,  formed  into  the  heads  of  caJomets» 
or  pipes  of  peace,  from  North  America. 


MODE  VI.-   SERPENTIiNE. 

Texture,  small-grained,  compact. 

Hardness,  marmoric.  Fracture,  rather  un- 
even, sometimes  scaly^  sometimes  flatly  con* 
choidal.     Fragments,  amorphous»  rather  blunt. 

Weight,  granitose,  sometimes  siderose. 

Lustre,  dull,  sometimes  rather  glimmering. 
Opake  j  often  faintly  translucent  on  the  e<Jges. 

The  colours  of  tliis  noble  rock  are  surprisingly 
rich  and  various.  They  are  thus  enumerated 
by  Mr.  Jameson: 

"  Its  principal  colour  is  green,  of  which  it 
presents  the  following  varieties:  leek,  oil,  and 
olive  green;  from  oil  green  it  passes  into  moan- 
tain  green,  and  greenish  grey  ;  from  leek  green 

•  Saitssure  say*,  §  1724,  th«  near  Zumloch,  on  the  nvnE»ii>. 
there  U  a  quarry  of  olliie,  the  stone  being  compOMd  o(  wliisA 
translucent  talc,  grey  mica,  little  pyrites  of  a  gokica  yellow, 
times  iridesccDt,  and  a  Utile  lime. 


^ 


it  parses  into  greenish  black;  from  greenish 
black  it  passes  into  blackish  green ;  sometimes 
it  occurs  yellow,  and  rarely  yellowish  brown: 
further,  red,  of  which  it  presents  the  following 
varieties;  blood  red,  brownish  red,  peach-blos- 
som red,  and  scarlet  red. 

"  The  peach-blossom^  and  scarlet  red  colour, 
are  the  rarest. 

**  The  colour  is  seldom  uniform ;  there  arc 
generally  several  colours  together,  and  these  are 
arranged  in  striped,  dotted,  and  clonded  deline- 
ations." 

It  is  a  primitive  rock,  and  appears  to  be  stra-  PrinuUre. 
tified,  but,  like  granite,  very  indistinctly.  It  is 
an  important  geological  observation,  that  some 
rocks,  particularly  the  calcareous,  assume  the 
ap|>earance  of  being  stratified,  by  incipient  de- 
composition, as  Ramond  remarked  in  the  Py- 
renees. But  may  not  even  this  circumstance 
l)e  considered  as  a  proof  of  original  stratification, 
Mnerdy  rendered  more  apparent  by  the  decay  of 
e  soAer  parts;  as,  if  there  were  no  original 
ts  for  the  humidity  to  enter,  the  decompo- 
would  only  occasion  irregular  crevices? 
Werner  and  bis  disciples  have  observed  near 
xions  between  the  formations  of  trap  or 
tin  and  serpentine.  When  the  former  con- 
excess  of  magnesia,  it  becomes 


Pitrin's 
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markable  pierre  de  corne  of  Sanssure,  here  called 
Saussurite,  in  honour  of  that  great  obsener, 

Patrin  is  perhaps  the  only  professed  writer  ou 
mineralogy  who  has  enlivened  his  subject  by 
variety  of  illustration;  and  as  his  work  m\\  pro* 
bably  never  appear  in  the  English  laDguage^  his 
deKcriptioDs,  which  often  contain  anecdotes  de- 
rived from  his  own  extensive  travels^  are  given 
writh  the  less  hesitation. 

"Serpentine  owes  its  name  to  its  colour^  it 
is  generally  green,  often  spotted  with  white, 
yellowish,  brown,  and  sometimes  reddish  marks, 
which  gives  it  some  resemblance  to  the  skin  of 
serpents.  Its  green  colour  is  owing  to  iron, 
which  is  abundant  in  it,  and  but  little  oxygi- 
nated  *, 

**  It  is  generally  opake;  but  some  of  its  parts 
are  occasionally  semi-transparent.  Though  not 
very  hard,  it  receives  a  fine  polish,  which  has  an 
unctuous  appearance,  like  jad. 

"  Serpentine  is  a  primitive  rock;  the  forma- 
tion has  been  a  little  posterior  to  that  of  massive 
granite,  for  it  is  very  rare  to  find  them  uni'fed. 
It  has  been  contemporary  with  that  of  micBceous 
and  calcareous  schisti,  with  which  it  is  some- 
times seen  confounded,  whether  in  the  same  or 


*  This  srezns  rather  doubiful. 
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in  distinct  beds,  but  which  alternate,  and  are 
fciprocally  overlaid,  the  one  on  the  other. 
Serpentine  is  rather  more  abundant  in  na- 
ture than  traps  and  cornienncs;  and  much  more 
so  than  porphyries. 

■  "  It  is  generally  found  in  amorphous  masses, 
like  porphyries,  and  seldom  in  distinct  beds. 
It  forms  chains  of  hills  or  mountains,  but  little 
elevated,  at  the  foot  of  great  granitic  chains:  it 
is  very  rare  to  find  it  in  very  lofty  mountains, 
and  still  more  rare  to  see  it  form  beds  (arrects) 
approaching  a  vertical  position,  a  position  so 
common  to  micaceous  schisti. 

"  In  regard  to  the  little  elevation  at  which 
serpentine  is  generally  found,  there  is  an  excep- 
tion, perhaps  unique  and  very  remarkable,  in 
Mount  Rosa,  where  there  are  summits  which 
surround  the  central  part  of  that  mountain, 
which  are  composed  of  serpentine,  although 
their  elevation  is  from  1500  to  1700  fathoms,  and 
upwards;  and  what  is  also  very  remarkable,  is, 
that  the  beds  of  this  rock  are  there  in  a  position 
lost  often  horizontal.     Dut  even  this  position, 

ind  the  presence  of  serpentine  at  this  great  ele- 
vation, are  owing  to  the  same  cause,  which  I 
shall  explain  in  treating  of  geology^  for  this 
mountain,  become  famous  since  the  travels  of 

ISaussure  to  that  region,  and  which  is  one  of  the 
VOL.  I.  z 
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most  extraordinary  existing,  is  also  one  ofthoM 
which  will  throw  the  greatest  light  on  the  wys* 
tery  of  the  formation  of  primitive  mouutaios. 

**  Europe  is  that  part  of  the  terrestrial  globe    , 
in  which  most  serpentine  is  found;  the  wholfl 
front  of  the  Alps,  which  looks  towards  Italy, 
offers  it  almost  every  where,   although    these 
mountains  show  but  very  little   of  it  towards    I 
Swisserland. 

"  It  extends  throughout  Italy,  where  it  is 
called  gabbro.  One  of  the  finest  is  that  of  the 
hills  of  Improneta,  near  Florence:  it  contains  a 
good  deal  of  that  green,  semi-tratisparent,  and 
satiny  substance,  which  Saussure  has  called 
smaragdite,  on  account  of  its  fine  colour  of  erne- 
raid  green. 

**  France  has  some  mountains  of  serpentine, 
especially  in  Limousin. 

"  The  finest  serpentines  of  Spain  are  from 
Sierra-Nevada,  two  leagues  from  Grenada :  they 
have  a  green  base,  filled  with  glistening  plates, 
of  a  yellowish  colour.  Superb  columns  ban 
been  made  from  it,  which  decorate  the  churches 
and  palaces  of  Madrid. 

*^  It  is  almost  entirely  wanting  in  northern 
Asia,  with  the  exception  of  the  eastern  part  of 
the  Ural  mountains,  which  separate  Siberia 
from  Europe.     There  are  some  hills  which^  at 
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great  intervals,  accompany  their  base,  following 
iheir  direction  frona  north  to  south.  There  are 
even  some  detached  branches,  which  appear 
near  Tobolsk,  which  is  not  far  from  those  moun- 
tains. 

"  But  from  thence  to  the  river  Amur,  that  is 
to  say,  in  a  space  of  about  a  thousand  leag^ies, 
scarcely  any  vestiges  are  found,  in  the  great 
chains  of  Altai,  Sayanncs,  and  in  the  mountains 
of  Daouria. 

"  The  serpentines  most  known  are  those  of 
Sahlberg,  in  Sweden,  and  of  Zeoblitz,  in  Saxony, 
from  which  vases  are  turned  of  every  kind,  which 
are  spread  over  Europe *- 

«*  The  serpentine  of  Bareith  is  filled  with  gar- 
nets of  an  irregular  form,  generally  of  the  size  of 
a  pea;  they  are  sprinkled  in  an  equal  manner 
in  the  mass,  and  when  the  stone  is  polished  it 
presents  a  very  agreeable  mixture  of  spots,  of  a 
L  fine  red  on  a  green  base.  Trinkets  and  other 
K  ornaments  are  made  of  it. 

H  **  Saussure  has  observed  several  serpentines,  in 
^■olled  blocks,  on  the  shores  of  the  lake  of  Ge- 
^■teva:  they  are  remarkable  by  their  specific  gra- 
l^^ty,  which  is  greater  than  that  of  all  other  ser- 

Ientines.     He  saw  some  soft,  and  some  hard. 


*  It  U  commonly  an  ollite. 
Z  2 
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softest  is  foliated,  and  its  specific  weight 
exceeds  3000,  which  is  the  weight  of  oriental 
jad.  It  is  this  softest  variety  which  the  best 
resists  the  action  of  fire. 

'*  Some  of  tlie  blocks  found  in  the  rniley  of 
Chamouni  present  a  green  serpentine,  marbled 
with  white,like  the  serpentine  of  Saxony;  others, 
a  green  serpentine  also,  but  mixed  with  shinmg 
plates  of  green  talc,  threads  of  asbestos,  and  of 
brilliant  and  golden  amianthus,  with  laminar 
crystals  in  the  form  of  flattened  paraJlelopipeds. 
These  crystals  have  neither  tlie  hardness  of 
schorl,  nor  the  characteristics  of  hornblende; 
they  melt  into  a  white  amel,  while  hornblende 
always  gives  a  black  glass.  The  plates  of  green 
talc  are  infusible;  and  the  serpentine  which 
constitutes  the  base  of  the  stone  melts,  in  bub- 
bling and  emitting  little  sparks. 

*'  These  fragments  proceed  from  some  hills,  or 
considerable  masses,  M'hich  have  been  destroyed 
by  time.  Saussure  saw,  near  Chiavenna,  in  the 
country  of  the  Grisons,  entire  mountains  of  ser- 
pentine and  ollite,  which  were  only  heaps  of  in- 
coherent blocks. 

"  The  summit  of  the  mountain  of  Garda,neaT 
Genoa,  is  composed  of  a  serpentine,  which  Saus- 
sure has  called  granular:  it  is  of  a  deep  grej 
green,  with  unequal  fracture,  dull,  earthy,  a/- 
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_  an  argillaceous  smell,  and  melting  under 

the  blow-pipe  into  a  black  glass.     Its  exterior  m 

^  js  covered  with  a  coat  of  rust.  M 

V-    "  The  observation  of  the  characters  of  this  ■ 

rock  is  important,  as  it  shows  the  transition  of  I 

serpentines  to  comeennes.     It  is  absolutely  mid-  ■ 

way  between  these  two  sorts  of  rocks.  I 

"  The  beds  of  this  serpentine  alternate  in  the  m 

mountain  with  beds  of  calcareous,  quartzy,  and  ■ 

I  micaceous  schistus;  and  with  beds  of  primitive  I 

slate.  I 

^»    "  The  mountain  called  Roth  Horn,  or  Red   i^«*  "**™- 

Horn,  and  which   faces  Mount  Rosa,  towards 

Italy,  is  elevated  1506  fathoms:  it  is  composed  ^ 

of  compact  serpentine,  divided   into  irregular  I 

masses  of  an  immense  size.    The  surface  of  this  I 

serpentine  becomes  red  by  the  action  of  the  ■ 

atmosphere,  which  oxyginates  the  iron  it  con-  ■ 

tains  to  the  highest  degree.     It  is  this  colour,  m 

and  the  elongated  form  of  this  mountain,  which  V 

.     have  procured  it  the  name  of  the  Red  Horn.  M 

B     ''This  serpentine  is  covered  by  a  steatite,  of  ■ 

a  sea-green  colour,  mixed  with  carbonate   of  I 

^iime,   and  grains  of  felspar.     On  this  steatite  I 

^teds  of  calcareous  micaceous  schistus  repose,  in  ■ 

which  the  mica  contained  is  more  than  one  half.  I 

These  schisti  are  again  covered  by  serpentine:  f 

I    all  the  beds  are  nearly  horizontal,  a  little  raised 
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towards  Mounl  Rosa.     Geologists  will  perceire 
the  importance  of  this  observation, 

'*  Mount    Cenin,    another    mountain   near 
Mount  Rosa,  is  an  inaccessible  obelisk^  of  a  tri 
angular  foraij  which  is  elevated  to  the  prodigious 
height  of  2309  fathoms  above  the  sea,  according 
to  the  trigonometrical  measurement,  taken  witUj 
the  greatest  exactness,  by  Saussure.     It  is  com 
posed  of  three  distinct  masses,  piled  the  one  oil 
the  other.  ^ 

«*  That  which  forms  the  summit  is  of  ayeJJow 
Isabella  colour.  It  is  compose^  of  serpentine, 
mixed  with  micaceous  schistus,  calcareous,  and 
quartzy.  Saussure  has  thus  judged  of  its  con- 
struction from  other  neighbouring  summits, 
which  he  has  visited,  and  which  present  exactly 
the  same  colour.  ^ 

*'  The  mass  which  is  under  this  h  oft  grey 
colour,  and  formed  of  gneiss  and  quartzy  mica- 
ceous schistus.  Saussure  saw  some  of  its  frag- 
ments. 

"The  third  exactly  resembles  the  first;  and 
Saussure  found  that  it  is  also  of  seq)entioe>  al- 
ternating with  calcareous  micaceous  schi«tu& 

"  The  base  of  the  pyramid  is  of  serpentine, 
but  of  a  confused  structure. 

"  I  repeat,  that  mountains  of  serpentine  are 
seldom  of  a  great  elevation;  and  that  those 
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ount  Rosa  are  owing  to  a  peculiar  and 
local  circumstance. 

"  One  of  the  most  remarkable  hills  of  serpen* 
tine,  on  account  of  the  phenomena  which  it  pre- 
sents, is  that  observed  by  Humboldt,  in  1793,  in 

e  chain  of  mountains  which  separates  the  mar- 
graviate  of  Bareith  from  the  Upper  Palatinate. 

*«  This  hill  is  only  elevated  fifty  fathoms  above 
the  neighbouring  plains:  it  extends  in  length 
from  east  to  west,  its  skirts  consequently  are  to 
the  north  and  south. 

"  The  rocks  which  crown  its  summit  are  of  a 
ery  pure  serpentine,  which,  by  its  colour  and 
foliated  fracture,  approaches  schistose  chlorite. 
It  is  divided  into  tolerably  distinct  beds,  and  re- 
poses on  a  veined  granite,  mixed  with  horn- 
blende. 

*'  Humboldt  having  brought  his  compass  near 
these  rocks  of  serpentine,  saw  with  surprise,  that 
the  north  pole  flew  round  quickly  to  the  south* 
He  farther  observed,  that  the  rocks  of  the  north 
declivity,  and  those  of  the  southern,  have  their 
poles  directly  contrary.  In  the  former  are  only 
found  south  poles,  and  in  the  latter  north  poles. 
The  eastern  and  western  extremities  of  the  hill 
are  in  a  state  of  indifference,  and  do  not  mani- 
fest any  action  on  the  magnetic  needle,  though 
otherwise  the  rock  affords' the  same  appearance. 


Macnetic 
hiU. 


*<  In  the  aiapnetic  parts  of  this  hill  certain 
rocks  are  also  observed,  which  have  no  action, 
by  the  side  of  similar  rocks,  which  have  a  very 
strong  one.  Some  ailect  the  needle  at  the  dis* 
tance  of  22  feet.  ^ 

"  This  mountain  not  only  exerts  its  action  on 
the  magnetic  needle  in  its  whole  mass,  like  &omflH 
other  mountains,  but  it  is  manifest  in  even  very^ 
small  pieces.    Humboldt  has  observed,  that  frag- 
ments, scarcely  visible,  are  briskly  moved,  upon 
presenting  to  them,  one  after  the  other,  the  poles 
of  the  weakest  magnet:  and  it  is  remarkable, 
that  a  substance  possessing  such  a  decided  po- 
larity, has  not  the  least  attraction  on  iron  not^ 
magnetised.  fl 

"  Humboldt  convinced  himself  that  this  ser- 
pentine does  not  contain  an  atom  of  magnetic 
iron;  all  which  it  contains,  and  which  cotours 
it,  is  in  the  state  of  oxyd.  It  is  for  naturalists 
to  explain  the  cause  of  so  remarkable  a  phen< 
menon. 

•*  The  specific  gravity  of  this  serpentine  is 
much  loss  than  that  of  others;  it  only  exten 
from  1900.  to  2000,  while  the  ordinary  weigh 
of  this  rock  is  2/00,  and  even  reaches,  asSaus 
sure  has  observed,  to  3000,  in  certain  varieti 
which  lie  found  in  the  vicinity  of  the  lake 
Geneva. 


% 
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Chenevix,  the  chemist,  who  has  em- 
ployed himself  in  a  succession  of  analyses  of 
magnesian  rocks,  found  that  serpentine  and  oU 
lite  are  composed  of  the  same  elements;  and 
that,  according  to  a  medial  sum  of  many  ana- 
lyses, they  contain,  silex  28,  argil  23,  magnesia 
34,  oxyd  of  iron  4,  water  11."* 

The  name  serpentine  seems  to  have  been  de-  Nunc. 
rived  from  the  Italians,  who  however  applied  it 
in  differently  to  several  substances;  as  black 
porphyry  was  called  serpentiiio  neroy  and  the 
green  porphyry  serpentino  antico^.  The  name, 
which  was  vague  at  first,  was  afterwards  con- 
fined to  this  magnesian  rock,  to  which  it  is  most 
strictly  applicable,  from  the  variegation  and 
unctuous  appearance  of  the  colours. 

Ferber  has  minutely  described  several  of  the 
Italian  serpentines,  particularly  that  of  Impru-* 
neta,  near  Florence.  The  colours  are  white, 
red,  black,  yellow,  and  green;  sometimes  uni- 
form, sometimes  intermingled.  It  is  often  inter- 
sected by  small  veins  of  asbestos,  and  sprinkled 
with  an  unctuous  micarel,  of  a  greenish  silvery 

•  PttUinMia.  i.  177- 

t  Wall,  i,  43S.  It  u  ftiogular  that  this  truly  learned  author 
should  hate  followed  the  common  cnor  coDccming  the  ophitei  of 
Pliny. 


Ita^ 


r      UKful  in 
tbeaj-U. 


Nephritic 


•tooe. 


hue,  of  a  square  form,  and  not  hexagonal^  Hce 
mica.  There  are  also  perpendicular  veins,  fincm 
six  to  twelve  inches  in  breadth,  contaiaing  the 
following  substances:  1.  Farinaceous  steatite, 
or  soap  earth,  white  and  green.  2.  Chalk  of 
Brian^on.  3.  Fibrous  steatite,  passing  to  as- 
bestos. 4.  Asbestos.  5.  AVhite  and  green  ami- 
anthus. As  he  wrote  in  1772,  in  the  mere  dawn 
of  genuine  mineralogy,  bis  names  are  modified 
by  his  descriptions. 

As  serpentine,  like  ollite,  re&ists  fire,  it  would 
be  found  of  far  more  utility  in  domestic  and  pub* 
lie  monuments  than  marble ;  yet  its  use  haa 
been  unaccountably  neglected,  both  in  ancient 
and  modern  times.  The  beautiful  serpentine* 
of  Portsoy,  the  singular  white- veined  marbles  of 
Durness,  and  the  most  elegant  of  all  the  marbles, 
that  of  Tirey,  with  the  fine  green  serpentine 
marble  of  Anglesea,  might  supply  the  British 
empire  with  decorations  far  exceeding  the  fa- 
shionable imports  from  Italy,  the  insipid  marbles 
of  Carrara  and  Sienna,  especially  at  a  period 
when  we  should  only  enrich  our  enenaies;. 

Serpentine,  like  the  other  magnesian  rocks, 
impressed  the  ancients  not  irrationally  with  an 
idea  of  medical  qualities.  Internally  they  would 
act  as  absorbents;  but  the  nephritic  stone  wi5 
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supposed,  when  only  worn,  to  cure  diseases  of 
the  reins>  or  the  lumbago*.  This  nephritic 
stone  is  oflen  found  in  flat  pebbles  on  the  shores 
of  the  sacred  island  Hyona,  among  the  Hebudes 
of  Scotland.  It  approaches  to  what  is  called 
jad,  the  gJada  of  the  Italians,  and  is  also  found 
in  the  islaud  itself,  adjacent  to  fine  white  mar- 
ble. As  jad  however  has  never  been  yet  ob- 
kpcrved  to  constitute  a  rock,  but,  according  to 
Vthe  imperfect  observations,  has  only  been  found 
"  in  rivers  in  schistose  fragments,  whence  it  would 
seem  only  to  form  thin  layers,  it  has  not  been 
admitted  into  the  present  work.  It  must  also 
ob&erved,  that  the  analyses  hitherto  given  of 
lis  substance  are  not  satisfactory.  The  jad, 
hich  forms  the  base  of  the  composite  rock 
ailed  the  Cor&ican  green,  has  been  pronounced 
f  Werner  to  be  a  felsite,  or  compact  felspar  | 
nd  if  the  analysis  of  the  younger  Saussure  be 
trusted,  it  contains  no  magnesia.  It  may  seem 
o  be  nearly  the  same  substance  with  the  iconite 
f  ttic  Chinese,  only  in  a  far  higher  state  of  in- 
uration.  This  substance  has  also,  by  some 
rSt  been  called  lemanUe^  from  the  Lacus 
,  or  Leman  Lake,  now  called  the  Lake 

'*  Aeooffding  to  oiben.  the  fttonc,  or  gnvel ;  in  which  •etue  it  it 
^  hf  modern  physiciuii.    See  Johnson. 
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of  Geneva,  upon  whose  shores  it  waii  found  bj 
Saussure. 

Werner  and  his  disciples  have  continued  the 
ancient  name  of  nephrite   to  jad,  which  thea^ 
class  among  the  magnesian  rocks;  and  they  ^M 
vide  it  into  two  sub-species  ^  the  oriental,  which 
is  brought  from  China  and  the  East*,  and  what 
they  call  heiUtein,  or  axe-stone,  because  it  is 
brought  in  the  form  of  axes  from  South  Ame- 
rica, whence  it  might  strictly  be  called  occi- 
dental.    It  is  to  be  regretted  that  no  able  che- 
mist, no  Klaproth  nor  Vauquelin,  has  analysed 
the  various  kinds  ol*  jad,  though  a  stone  o(  ceb^d 
brated  beauty  and  utility  ;  and  it  remains  ui^^ 
certain,  whether  it  ought  to  be  referred  to  the 
magnesian,  the  argillaceous,  or  whether  it  may 
not  even  be  an   unctuous  keralite,  resembling 
unctuous  quartz.     It  may  perhaps  even  be  of 
various  kinds  and  compositions,   afterwards  to 
be  distinguished  by  new  appellations.     Recent 
French  writers  have  called  it  felspath  camped 
jadi€n-\j  whichj  they  add,  is  the  jad  of  the  lapi- 


•  Wad,  p.83»  mentions  rJifferent  monuments  of  nrphnlf.uDong 
which  one  of  a  Icek  green,  which,  he  adds,  is  g}»da,  end  i»  marked 
with  Persepoiiun  charactcn.  Roziere  brought  fromEgrp'  *  ^'■B* 
ment  of  red  granite,  marked  with  the  same  Iftters,  fn»m»inon»_ 
ment  which,  if  I  remember  right,  be  discovered  in  the  Daot  oC£ 

t  Brvd,  166. 


MODI    VI.       SERPBNTIHg. 


M9 


laries,  and  the  nephrite  of  the  Germans;  only 
different  from  other  compact  felspar  by  its  tena* 
city,  weight,  and  unctuous  appearance*,  while  it 
melts  under  the  blow-pipe  like  other  felspars. 
The  able  and  ingenious  Haiiy  has  added  the 
lemanite,  or  white  jad,  as  an  appendix  to  fel- 
spar, under  the  name  oifelspath  teriace ;  while 

le  ranks  jad,  the  nephrite  of  Werner,  among  the 
Isubstances  whose  characters  are  not  sufficiently 
known  to  find  a  place  in  the  system.  He  re- 
gards the  axe-stone  as  totally  different  from  the 
oriental  jad,  of  which  he  gives  two  analyses,  one 
by  the  younger  Saussure,  who  found  iron,  man- 
ganese, soda,  pot*asb,  &c.  &c.  and  has  acquired 
little  reputation  as  a  chemist.  Karsten,  in  his 
tables  of  mineralogy,  Berlin  1808,  has  given 
another,  by  Kastner,  which  is  probably  authen- 
tic, and  deserves  repetition  ;  silex  50,  magnesia 
SI,  argil  10,  water  3,  oxyd  of  iron  5,  with  a  tint 
of  chrome. 

Mineralogists  having  in  general  supposed  that 
jad  or  nephrite  occurs  in  veins  or  layers  in  ser- 
'|>entine  rocks,  it  was  proper  some  account  should 
be  given  of  so  remarkable  a  substance.  For  the 
le  reason,  it  may  be  proper  here  to  mention 
ttos  and  amianthus,  almost  constant  in  the 
ofserpentine,butwhich  cannot  be  regarded 
»nning  rocks.  The  late  ingenious  Dr.  Walker, 


AmUuitbu*-     ^1 
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professor  of  mineralogy  in  the  University  of 
Edinburgh,  who  repeatedly  visited  the  Western 
Isles  of  Scotland,  is  said  to  have  asserted,  thai 
the  httle  isle  of  Bernera,  which  terminates  the 
exterior  chain  of  the  Hebudes,  is  composed  of 
amianthus,  or,  as  he  more  probably  intended,  a 
mixture  of  asbestos  and  amianthus.     Lord  Sea- 
forth,  the  excellent  proprietor  oT  these  remote 
regions,  and  himself  a  mineralogist,  when  con- 
sulted by  the  author,  answered,  that  so  singula? 
a  circumstance  was  unknown  to  him,  though  it 
could  scarcely  have  escaped  bis  tnforination. 
The  finest  amianthus  occurs  in  Corsica,  forming 
beautiful  white  silky  threads,  of  two  feet  or  more 
in  length ;  and  it  is  so  abundant,  that  Dolomieu 
used  it  instead  of  flax   to  pack  his   minerali 
There  is  also  a  mountain  in  the  Uralian  chain 
which  is  called  the  Silky  Mountain,  as  in  the  fis- 
sures of  a  Saussurite  or  magnesian  basaltin  there 
is  found  an  amianthus,  which  at  first  appear* 
compact  and  hard,  but  when  exposed  to  the  air 
for  some  months,  it  swells,  and  becomes  a  fine 
down,  as  flexible  as  cotton*.     But  even  this  can 
scarcely  be  said  to  form  a  constituent  part  of 
the  mountain,  and  amianthus  on  a  smaller  scale 
is  frequent  in  rocks  of  this  description  i  so  thai 


m^ 


HOOS  VI.      UlMHTlNft- 


351 


t 


It  tnnst  continue  to  be  regarded  as  a  parasitic 
substance:  and  if  even  a  rock  or  hill  consisting 
solely  of  asbestos  and  amianthus  were  discover- 
ed, it  must  be  classed  among  the  anomalous,  as 
being  contrary  to  the  usual  course  of  nature. 

Having  thus  discussed  the  chief  parasitic  sub- 
stances which  are  found  In  serpentine,  it  is  pro- 
per to  return  to  the  immediate  consideration  of 
that  celebrated  rock. 

Werner  and  his  disciples  divide  it  into  two  of 
their  barbarous  subspecies,  under  the  epithets 
Common  and  Noble  j  the  latter  being  trans- 
parent, and  chiefly  found  in  Silesia.  It  is  gene- 
rally of  a  dark  leek  green,  and  of  an  unctuous 
visage.  Mr.  Jameson  says  that  in  Italy  it  is 
called  nephrite,  with  which  it  might  perhaps  be 
classed.  But  when  Brochant  supposes  that  the 
verde  antico^  and  other  green  marbles  well  known 
in  Italy,  belong  to  the  noble  serpentine,  he  for- 
gets that  they  are  all  opake,  while  the  latter  is 
translucent.  When  he  quotes  Estner,  who  con- 
founds the  verde  antico  and  ophite  with  green 
porphyry,  the  confusion  is  infinite  >  for  the  verde 
antico  is  a  marble,  which  will  presently  be  de- 
scribed i  and  the  ophites,  as  already  shown,  is  a 
^  mere  error,  echoed  by  mineralogists  for  a  cen- 
I  tury  and  a  half,  while  the  ophites  of  Pliny  is  an 
^Mllite.    The  noble  serpentine  of  VVerner^  which 
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a  founil  in  small  masses  or  disseminated^  s< 
rather  to  belong  to  lithology  or  gemmology. 


STRUCTURE   I.      HNTIRB. 

Black  serpentine,  from  Egypt. 

Brownish  serpentine,  from  the  same, 
are  small  statues,  described  by  AVad. 

Serpentine,  >vith  while  spots,  from  Cecina,  n 
Volterra,  Tuscany. 

Black,  from  Monte  Ferrato-di-Prato,  call  Ne 
di'Pralo. 

Green,  from  the  same,  Vcrde^i'Pra/o, 

Gabbro^  or  serpentine  of  various  colours,  fr 
Impruneta,  seven  miles  south  from  Florence. 

Green  serpentine,  witli  yellow  spots,  from 
Sierra  Nevada,  in  Spain. 

Serpentine,  shaded  with  various  tints  of 
from  the  Pyrenees*. 

Deep  green  magnetic  serpentine,  from  Bare 

Green  serpentine,  marbled  with  white,  from 
Vale  of  Chamouni. 

Serpentines,  from  Corsica  and  Italy. 

*  The  ejTonecnu  ophite  of  Palassou,  whose  work  en  <bc 
nees  has  great  merit.     See  his  prolix  dissertation  on  this  pret 
ophite.  Joum.  dcs  Mines,  v.  31.     He  is  however  nearer  ihc 
than  Gesner,  aod  hit  succesiors,  who  supposed  ophiie  to 
porphyry.  ^ 
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Brown  serpentine,  spotted  with  red,  from  the 
lizard  pomt. 

Dark  green  serpentine,  from  the  same :  perhaps 
the  name  of  the  cape  is  derived  frx)m  the  colour* 

Serpentine,  of  various  colours,  from  PortBoy. 

Yellowish.serpentine,  from  Zoblitz,  in  Saxony.  , 

Black  serpentine,  spotted  with  red,  from  the 
same. 

Gi-een  serpentine,  in  pebbles,  from  the  Lake  of- 
Geneva. 

Granular  serpentine,  from  the  Alps. 

Serpentine,  from  the  mountain  of  Cervin. 

STRUCTURE  II.     MINGLED. 

With  mica,  from  the  Dzard  point,  &c. 

With  veins  of  steatite,  from  Cornwall,  Portsoy. 

With  asbestos,  from  the  same. 

With  amianthus,  from  Zoblitz. 

With  foliated  steatite,  amianthus,  and  garnets, 
from  the  same. 

With  garnets,  from  Bohemia. 

With  asbestos  and  calcareous  spar,  from  Prato. 

With  spangles  of  satiny  diallage,  the  smaragdite 
of  Saussure,  from  Impruneta. 

With  metallic  diallage,  from  Saxony^ 

With  the  same  and  epidote,  frx)m  Queyras,  near 
Brian^on. 

vol.  I.  S  A 


'  SattHare  presents  some  uncommon  examples  : 

Serpentine,  \vitli  spots  approaching  to  crystal* 
Hsation  :  may  not  this  be  the  stone  mentioned  by 
Pliny  as  gemmose  ?   ^107. 

Laminar  serpentine,  of  a  yellowish  grey, 
striated  surfaces,  and  translucent  on  the  edg< 
^  2253. 

He  also  describes,  §  1434,  another  granolar 
pentine,  m  ith  an  earthy  fracture. 

Mount  Cervin  rises  to  a  prodigious  height, 
der  the  form  of  a  triangular  obelisk  of  bare  rot 
which  seems  hewn  with  a  chisel :  the  appearani 
is  alike  singular  and  magnificent  Saussui 
5  2220,  gives  a  curious  account  of  this  surprisu 
mountain  of  serpentine. 


MODE  Vn,    SAUSSURITE. 

cunictew.        Texture,  fine-grained,  compact. 

Hardness,  basaltic.  Fracture,  general)/  tren 
and  earthy,  sometimes  scaly.  Fragments,  amor- 
phoQs,  rather  blunt 

Weight,  granitose. 

Lustre,  dull,  sometimes  rather  glimmering^ 
from  particles  of  siderite.     Opake. 

Colour,  black  or  dark  grey,  sometimes  f»itttf/ 
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verging  towards  the  green,  from  an  excess  of 
magnesift. 

^^  This  stone  may  be  regarded  as  intermediate 
^between  basaltin  and  serpentine,  and  might  be 
called  magnesian  basaltin  i  but  as  it  is  the  most 
remarkable  pierre  dc  corne  of  Saussure,  it  has 
been  thought  proper  to  give  the  name  of  that 
great  observer  to  this  important  rock. 

The  pierre  de  corne,  or  cornlenney  is  a  vague    Com** 
appellation,  still  retained  by  the  French  mine- 
ralogists.    It  sometimes  implies  a  trap,  some- 
times a  wacken>  sometimes  an  earthy  siderite; 
and  sometimes  more  appropriately  the  present 
rock.    Saussure  has  observed,  §  1225,  that  when 
the  coriihnne  appears   crystallised,  it  assumes 
the  name  of  hornblende.     He  has  given,  ^  725, 
I     an  analysis  of  his  pierre  de  come,  and  observes, 
Btoiat  the  chief  difference  between  it  and  basalt 
is  the  mixture  of  magnesia.     In  Kennedy's  ac- 
I    curate  analysis  of  basalt  there  is  no  trace  of 
^Viagnesia;  but  in  the  Saussu rite  there  ought  to 
^^e  more  than  6  in  the  100,    The  decomposition 
,     of  the  iron  often  forms  a  kind  of  bark  around 
■this  stone,  whence  it  has  been  called  by  some 
authors  pierre-d-ecorce, 

Dolomieu,  in  his  celebrated  memoir  on  fekitc 
and  trap,  which  precedes  his  distribution  of  vol- 

toducts,  observes,  that  the  cavities  in 
2aS 


trap  are  commonly  filled  with  calcareous  sparj 
while  those  of  his  roche-de-come,  or  Saossuriti 
besides  calcareous  spar,  often  present  a  gri 
iruhitv«tit4^.  steatite  extremely  ferruginous*.  This  feati 
with  the  occurrence  of  amianthus,  and  otlu 
modes  of  talc,  confirms  the  magnesian  propei 
sity  of  this  rock ;  and  as  these  green  noduh 
are  also  frequent  in  amygdalite,  it  is  to  be  &i 
pectcd  that  tlie  latter,  to  the  base  of  which 
rious  denominations  have  been  assigned,  mftj 
when  duty  analysed,  be  found  to  belong  to  th 
division. 

Dolomieu  also  considers  the  chlorite  slate 
Werner,  which  often  presents  octahedral  cryst 
of  iron,  as  intermediate,  between  the  roche 
come  and  the  talcs;  \vhile  the  former  gradual 
from  trap  to  serpentine, 

"  In  Tuscany  there  are  frequent  examples 
these  passages  of  rochc  de  corne  to  serpentina 
At  Pietra  Mala,  on  the  ridge  of  the  Apennines, 
to  the  right  of  the  road  from  Bologna  to  flo* 
rence,  there  is  a  mountain  which  presents  «D 
the  kinds  of  gradations  between  serpentine  »nd 
Toche  dc  cornet  and  the  passage  of  the  earlhy 
grain  of  this  to  the  scaly  texture  of  Jjornblende, 
i)T  corneus  spathosus.     This  roche  de  come^  of* 


*  Jouraal  de  Physique,  17£K#  p*  Si*- 


MODB   VII.      8AU88UKITB. 


^ 

» 
» 


I 


black  base,  marked  with  white  and  green  spots, 
las  been  taken  for  a  lava  by  many  naturalists, 
mong  others  by  Mr.  Ferber."* 
That  the  cornienne  is  a  term  which  ought  to 
be  dismissed  from  mineralogy,  will  sufficiently 
appear  from  the  following  description,  by  Brong- 
jiiart,  a  very  industrious  and  exact  mineralogist. 
"  Cornienne  f  is  a  rock  very  diflicult  to  deter- 
mine, and  still  more  difBcult  to  confine  to  pre- 
cise limits.  On  one  side  it  approaches  very 
near  to  wacken,  and  on  the  other  to  argillaceous 
schistus:  it  has  besides  numerous  relations  with 
basalt,  and  even  with  amphibole,  or  hornblende. 
,  "  This  rock  is  generally  compact  and  solid ; 
its  fracture  is  dull,  rather  even,  but  irregular;  it 
yields  by  breathing  on  it  a  very  sensible  argil- 
laceous odour;  it  is  generally  diflicult  to  break, 
causing  the  hammer  to  rebound,  and  presenting 
akiud  of  tenacity,  which  throws  it  at  a  distance 
from  wacken,  and  approaches  basalt.     It  often 


•  Joornal  dc  Pliysique,  1794,  p.  258. 

**  f  Comeus.  Wall.  This  genus  contains  the  greater  part  of  our 
mmphibote  kornliendes.  Corn^mne  rock,  Hatty;  omitting  tlic  va- 
rieties 2,  3,  and  4 — vulgarly  piene  de  come. 

**  Thi^  sjHrcies  must  not  be  confounded  witK  the  kornitein  of  the 

nnan  mineralogists:  it  hu  brcn  wen  that  this  was  a  silex. 
Corn/enne  must  ;il50  be  distinguished  from  the  rocke  df  cotne  of 
Sja&»urc,  which  seems  to  be  a  trap  rock,  in  the  acceptation  lltat  we 
jive  to  that  woid,  according  to  Mr.  Werner.*'  r— *-■ 
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sufficient  tecacity  not  to  be  scratch^ 
by  the  copper  koife,  which,  on  the  coal 
leaves  its  mark.  It  is  even  difficult  somelimi 
to  be  scratched  with  ircm. 

^  Comienne  \s   easily  melted   into  a  blai 
bright  amel,  and  this  character  distinguishes 
from  schistusy  when  it  poesesies  the  texture  of  il 
and  from  schistose  jasper,  when  it  approaches 
by  its  hardness :  it  almost  always  acts  upon 
magnetic  needle. 

<*Mo6t  mineralogists  look  upon  this  rock 
an  intimate  and  invisible  niixtnreof  amphibole' 
and  clay, 

"  We  shall  establish  the  following  varieties  ii 
this  species : 

**  1 .  Compact  Comienne.    It  is  solid, 
pact,  difficult  to  break ;  its  fracture  is  tmerei 
passing  to  the  conchoidal. 

"  I  will  give,  as  an  example  of  this  variety,] 
the  brown  paste,  approaching  to  the  violet, 
the  amygdaloids  of  Drac.  Dolomieu  considei 
it  as  a  comienne  well  characterised.  The  pa^l 
of  the  amygdaloids  of  Derbyshire,  callexl  toad- 
stone,  should  be  equally  placed  with  it,  and  that 
of  the  agates  of  Oberstein,  &c. 


*  An  absurd  Dam«  for  hornblende  or  sidcrite,  sigaifjriag  ibooov 
•mliguouM,  while  thtie  is  ao  lubstaucc  icse  ombiguoiu*    P. 
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"2.  Trap  Corniefine'^,  Thisvariety  is  hardv 
it  wears  iron,  but  does  not  sparkle ^  it  incom- 
pact I  its  grain  is  consequently  fine,  close,  and 
absolutely  dull.  This  is  what  distinguishes  trap 
from  basalt  s  the  latter  always  showing  in  its 
fracture  a  grain  rather  crystalline.  It  breaks  ia 
parallelopipeds :  its  fracture  is  sometimes  coa** 
choidal.  Its  most  general  colour  is  black,  but 
there  ia  some,  bluish,  greenish,  and  reddish. 
(Wall.)  ; 

^^    **  The  trap  here  mentioned  is  an  homogenous 

"rock.     It  is  easily  distinguished  by  its  charac- 
ters from  the  trapose  rocks, 

B^    "  This  rock  is  very  common  in  several  parts 
of  Sweden. 

"  3.  Lydian  Corn6enne1[.  This  carnienne  is 
black,  dull,  compact;  it  h  softer  tlian  the  trap, 
or  corniennCf  and  has  not  the  parallelopided  frac^ 
ture:  it  is,  on  the  contrary,  perfectly  compact, 
and  sometimes  rather  schistose:  it  is  scratched 
not  only  by  iron,  but  also  by  copper,  when  the 
angle  or  edge  of  a  piece  of  copper  is  applied} 

^but  when  this  rock  is  rubbed  with  the  flat  or 

^B    "  *  Comeut  irapfizitu.  Wall.     Trmp  it  a  Swedish  word,  wluch 

^HtocMw  stain.    ThU  name  ho*  bom  given  to  thii  cornitnne,  beoaiiM 

^^^  CMrantiinft  which  it  forau  pfcwni  a  ktml  of  steps  or  uaa  ^ 

ihcir  decUviUw."     (Wall.)  , 

•'  f  Corneiu  trapezius.     Lcp'u  Lyilus.**     (Wall.)  % 
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rounded  part  of  a  copper  inslrumentp  it  receives 
the  mark  of  the  metal.  It  is  by  these  characters 
that  it  is  distinguished  from  the  blackest  and 
most  compact  argillaceous  schisti;  thev  being 
always  scratched  by  copper,  and  never  receiving 
any  mark  from  it,  however  applied;  besides, 
schisti  do  not  melt  like  comienne, 

"  It  is  on  the  property,  which  the  Lydl&n 
comienne  possesses,  of  receiving  the  mark  of  cer- 
tain metals,  that  the  use  that  is  made  of  this 
stone,  to  judge  by  sight  of  the  quaJity  of  gold, 
is  founded.  It  is  vulgarly  called  touch-stone*. 
It  has  also  the  name  of  Lydian,  because  the 
ancients  gave  that  name  to  touch-stone  (  but  it 
no  longer  comes  from  Lydia,  Those  at  present 
used  come  from  Bohemia,  Saxony,  and  Silesia. 
1  dare  not  however  affirm  that  the  touch-stones 
of  those  countries  are  all  related  to  this  variety 
of  comienne.  It  is  even  probable  that  the 
greater  part  among  them  are  basalts. 

"  The  Lydian  comienne^  of  which  we  are  here 
treating,  is  that  used  as  a  touch-stone  among 


"  *  Touch-stones,  ami  the  manner  of  using  theai^  will  be  tpoUa 
of  more  in  detail  in  treating  of  the  uses  of  gold.  It  is  probtble  thtt 
dificrcut  kinds  of  siones  are  iu«d  as  touch-stones,  kIiUlus^  schistose 
jaspers,  and  perhaps  even  basalts.  W&llerius  thought  he  distin* 
i;uished  three  kinds  of  touch-stones,  which  be  referred  to  ihiec  kindt 
of  rocksj  basalt,  achistus,  and  com^titnt," 


MODS   VIT.      SAtJSSUKXTS. 


3^1 


le  goldsmiths  and  assayers  of  Paris.  1  have 
I  seen  no  other  sort  among  them.  It  is  so  much 
,  the  better,  as  it  is  blacker,  and  more  compact. 
I  It  is  certainly,  properly  speaking,  neither  a  ba- 
salt nor  a  schistose  jasper.  It  is  said  to  come 
from  Germany,  by  the  way  of  Nuremberg  :  but 
those  who  sell  them  know  nothing  more  of  it. 
"  Cornienne  belongs  either  to  primitive  or 
sitive  earths.  It  never  contains  organised 
fossile  bodies.  Sometimes  if  forms  thick  beds» 
sometimes  it  presents  itself  in  masses,  in  which 
the  stratification  is  not  perceptible.  It  consti- 
tutes in  this  instance  the  base  of  certain  amyg- 
daloids,  or  glandular  rocks."* 

Brochant  is  equally  perplexed.  The  rorn^* 
enne,  he  says,  is  sometimes  siliceous  schistusj 
sometimes  Lydian  stone,  sometimes  the  clay- 
slate  of  Werner,  hornblende  slate,  wacken,  trap. 
Ad  appellation  so  vague  ought  to  be  finally  dis- 
missed. The  other  pierres  de  cone  of  the  French 
will  be  found  in  their  proper  divisions;  but  as 
that  analysed  by  Saussure  himself  contained 
magnesia,  which  rarely  occurs  in  the  stones 
above  mentioned,  it  is  proper  to  confine  his 
illustrious  name  to  the  present  division,  which 
s  scarcely  attracted  the  notice  of  mineralo- 


Biongoiart,  i.  £50. 
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gists.  Mr*  Kirwan  has  indeed  observed,  thai 
terpentine  is  socnetimes  intimately  mixed  with 
hornblende,  or  trap,  in  which  case  it  is  bJaclu 
It  may  in  that  case  be  regarded  as  a  traosilion 
from  serpentine  to  Saus&urite^  and  the  coonec* 
tion  between  trap  and  serpentine  has  been  aU 
ready  observed  by  Werner. 

Saussurite,  in  rolled  pebbles,  from  the  lake  of 
Geneva, 

The  same,  from  the  Alps* 

Saussurite,  with  nodules  of  steatite^  from  tiM 
western  isles  of  Scotland. 

With  veins  of  amianthuflj  from  the  Pyrenees. 

This  substance  is  common  in  Saussarite>  and 
evinces  its  magnesian  nature. 


MODE  Vm.    GREEN  GRANITEL. 

A  genuine  green  granite,  found  among  ttw 
ancient  monuments  of  Egypt,  has  alreadj*  beeo 
described  in  the  account  of  that  i*ock  ;  but  tksi 
beautiful  substance  is  so  extremely  rare,  that  it 
cannot  interfere  with  the  present  object  The 
Egyptian  is  composed  of  quartz,  mica,  snd  an 
^OfVo*ii«t.  emerald  green  felspar;  while  the  green  granild 
here  implied  seems  a  mixture  of  felspar  and  si- 
derite  with  steatite,  the  magnesia  having  evea 
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penetrated  the  felspar,  and  imparted  its  usual 
green  colour,  whence  it  has  received  its  coromoft 
appellation. 

It  is  found  in  the  Vosges  mountains  in  France, 
and  there  is  a  mannfactory  at  Paris,  where  it  in 
cut  into  tables,  vases,  chimney-pieces,  and  other 
articles  of  decoration. 

The  fracture  has  the  soft  unctuous  appear- 
ance of  a  magnesian  rock,  and  the  obscure  green 
colour  is  a  further  characteristic  of  that  class  of 
stones,  so  that  there  seems  little  doubt  but  it 
must  belong  to  this  Domain. 

Similar  granitels  are  found,  it  is  believed,  in 
Westmoreland,  and  in  Ireland.  Occasionally 
some  crystals  of  the  felspar  are  large  and  regu- 
lar, when  it  assumes  the  form  of  a  porphyry. 


MODE  IX.    MAGNESIAN  LIMESTONE. 

Many,  limestones  are  so  much  impregnated 
ith  magnesia,  that  their  qualities  become  ai- 
red, and  they  are  injurious  to  vegetation. 
According  to  Dr.  Kidd,  the  limestone  of  parts 
of  Derbyshire,  Nottinghamshire,  and  Yorkshire, 
is  of  this  kind^  and  at  Matlock  the  limestone 
of  the  rocks  on  the  side  of  the  river  where  the 
houses  are  built  is  magnesian  j   on  the  other 
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ipntt*    Mr.  Tennant  has  analy&ed  the  stone  em- 
plojed  in  two  remarkable  ancient  baildings. 


"STONE  OF  YORK 
MINSTER. 

Carbonic  acid  .  47>00 

Lime 33,S4 

Magnesia    .  .  .  19^6 
Iron  and  clay   .    0,40 

100,00 


"STONE  OF  WLSTMIN- 
JiTER  HALU 

Carbooic  acid  .  47)16 
Lime     .  53,48 

Magnesia  .  .  .  17*76 
Iron  and  clay  .    1,60 

100,00' 


But  the  most  remarkable  stone  of  this  kind  a 
Dolomite.  Dolomite,  resembling  a  primitive  graoolar  Jime- 
stone,  but  which,  according  to  many  analyses, 
contains  not  less  than  45  of  raagnefita,  in  the 
form  of  carbonate.  This  stone  received  its  name 
from  Dolomieu,  who  observed  it  among  the 
remains  of  ancient  sculpture  at  Rome;  and  after- 
wards discovered  it  in  the  mountains  of  Tyrol. 
It  has  been  classed  among  the  primitive  mar* 
bles;  but  the  essential  difference  is,  that  the  in- 
fluence of  the  magnesia  prevents  its  effervescence 
with  acids,  unless  previously  pulverised,  when 
the  calcareous  particles  are  affected  by  the  ex- 
posure. It  is  also  sometimes  phosphorescent 
when  scraped  in  the  dark,  and  elastic  in  thin 
plates.  It  sometimes  contains  veins  of  green 
mica,  like  the  primitive  marble  called  Cipolina 
In  appearance  it  differs  but  little  &om  granular 
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limestone.  The  Apollo  of  Belvidere,  and  some 
other  beautiful  statues,  are  said  to  be  formed  of 
Dolomite. 

Dolomite  forms  arrects,  or  uprights,  extend- 
ing from  the  base  to  the  summit  of  the  Alps  of 
Tyrol ;  whence  it  has  become  a  proverb  in  the 
oountry,  that  no  mountain  exists  without  a  bat 
of  limestone*.  It  is  sometimes  in  large  masses, 
sometimes  in  thin  layers,  alternating  with  foli- 
aceou^  mica.  Saussure,  §  1929>  observes,  that 
most  of  the  primitive  limestones  of  St.  Gothard 
are  Dolomites  s  and  they  often  contain  the  para- 
sitic substance  called  tremolite. 

STRUCrURB  U     MAGNBSIAN  JJlfESTONB. 

From  the  North  of  England,  and  various  other 
countries. 

STRUCTURE  II.      I>OI.OMITB*  ' 

Aspect  1,    Entire,     From  the  ruihs  of  Rome. 

From  the  Alps  of  Tyrol.  ^ 

Aspect  2,  Mingled.  From  St.  Gothard,  with 
5remolite. 

The  same,  elastic,  with  foliaceous  mica. 

*  Patrm,  u.  309.  » 
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MODE  X.    GREEN  MARBLE. 


In  most  rocks  the  green  colour  betrays  the 
presence  of  magnesia,  wlience  it  beooraes  an 
emphatic  epithet.  Id  the  magnesian  luneslone 
this  effect  is  not  observable,  because  the  aumte 
talcoua  particles  are  Intimately  combraed  with 
the  calcareous;  but  where  tbey  are  ag^regaftei 
apart,  as  in  the  green  granrfeland  green  marble, 
the  colour  becomes  ciiaracteri&tic.  The  /alter 
is  also  called  sometimes  serpenUne  marble,  be- 
cause in  fact  the  green  parts  belong  to  the  rock 
called  serpentine,  while  the  white  are  purely 
calcareous.  These  marbles  have  never  been 
classed  with  glutenites,  being  neither  bncias  nor 
1^^  pudding-stones,  but  an  irregular  and  original 
^B  compound  of  serpentine  and  marble,  in  wUicd 
^H  the  former  is  preponderant. 
^  The  most  celebrated  rock  of  this  descripttoo 

hri^irfJw.  is  that  called  the  verdc-antico^  or  ancient  greeii, 
in  which  a  green  serpentine  with  dark  «pot9, 
seemingly  rather  argillaceous,  is  interspersed 
with  a  pure  white  marble.  This  is  the  Lacoui^n 
marble  of  the  ancients,  of  which  there  were 
quarries  near  Mount  Taygetus;  and  Pliny  bas 
rightly  characterised  it  as  more  cheerful  th*» 
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any  other.  But  the  whole  passage  again  de- 
serves attention :  "  Some  marbles  are  esteemed 
VERY  PRECIOUS,  as  the  Lacedemonian  green, 
more  clieerful  than  all  the  rest.  So  also  the 
Augustean,  and  afterwards  the  Tiberian,  first 
discovered  in  Egypt  in  the  reigns  of  Augustus 
and  Tiberius.  Tiie  difference  between  them  and 
ophites  is,  that  the  latter  is  spotted  like  a  ser- 
pent, whence  it  received  the  name^  while  the 
others  present  spots  of  a  different  form,  the 
Augustean  being  crisped  into  wavy  spots,  while 
in  the  Tiberian  the  white  {cani(ies)  is  scattered, 
not  convolved/' 

Such  is  this  celebrated  passage,  which  has  led 
to  many  errors  in  mineralogy,  as  it  has  been 
conceived  that  the  ophites  was  green  porphyry, 
and  that  the  other  kinds  were  green ;  whereas  it 
ifi  clear  from  the  subsequent  part  of  Pliny's  de- 
scription, that  the  ophites  was  grey  or  whitish, 
being  a  spotted  oilite,  and  when  the  spots  were 
of  golden  mica  it  became  the  most  esteemed 
tfOpis  Thcbaii'us  of  tin;  ancients.  In  like  man- 
ner the  "  5(c,  so  the  Augustean,"  only  implies 
that  both  were  esteemed  very  precious,  like  the 
Laconian,  but  not  that  they  were  of  a  green 
colour*, 

*  For  the  locicnt  lestimoniei  concerning  the  ^ecn  marbtc  of 
XjkCODia,  the  rtader  is  reftrred  lo  the  Ic&med  work  of  Blatiui  Cftiy- 
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A  recent  French  author  gives  the  folloning 
account  of  the  veric-antico ;  but  he  is  certainly 
roistakea  when  be  regards  it  as  a  bricia. 

"  The  verdc-antico  should  be  considered  as  a 
kind  of  bricia,  the  paste  of  which  ia  a  mixture  of 
talc  and  limestone,  and  the  fragments,  of  a 
greenish  black,  are  owing  to  serpentine  tnore  or 
less  pure.  This  marble  is  an  aggrej^te  of  while 
marble  and  green  serpentine,  reduced  to  angular 
pieces>  or  blended  in  its  paste,  and  giving  to  it  a 
green  colour,  more  or  less  deep. 

**  The  verde-antico  marble  of  the  finest  quality 
is  that  of  which  the  paste  is  of  a  graas  green* 
and  the  black  spots  are  of  serpentine,  of  that 
sort  called  noble  serpentine.  It  should  also  be 
sprinkled  with  white  spots,  which  renders  it 
more  gay  tiian  wiien  they  are  wanting. 

"  This  marble  is  much  esteemed  in  commerce, 
but  large  pieces  of  a  fine  quality  are  seldom 
found.  Nevertheless  there  are  four  beautiful 
columns  in  the  Hall  of  Laocoon,  in  the  Napo* 
leon  Museum ;  but  there  are  much  finer  onesai 
Parma. 

"It  was  known  by  the  ancients  under  the 
name  of  Sparfanum,  or  Laced^monium s  and 

ophtlus  (Biagio  Garofalo)  De  Marmtrtbus  AxHfuii.  Tnj.  l\ 
4to.    Some  cxbactn  may  be  found  in  the  Appendix.     Sec  abo  ^ 
•ocouDi  of  ihc  aacteni  marblci  in  Oomoin  V. 
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are  informed  it  was  dug  in  the  environs  of  Thes* 
salonica,  in  Macedonia,  which  at  present  forms 
part  of  European  Turkey"^, 

"  This  verde-ajitko,  properly  so  called,  must 
not  be  confounded  with  the  marbles  known  by 
the  names  of  verl-de-mer,  or  vert-tTEsrypte,  The 
real  vcrde-^niico  is  a  briciay  and  never  is  mingled 
with  red  spots,  while  those  just  mentioned  are 
veined  marbles,  mixed  with  a  dull  red  substance 
which  gives  them  a  brownish  hue,  not  very 
agreeable.  Besides,  it  is  one  of  those  marbles 
which  decompose  in  the  open  air,"f 

This  decomposition  is  rather  a  proof  that  the 
darkest  parts  are  of  an  argillaceous  nature.  Dr. 
Kidd  regards  tlie  genuine  verde-antko^  which 
must  be  carefully  distinguished  from  ancient 
Hgreen  porphyry,  and  from  mere  serpentine,  as 
^**  an  irregular  breccia,  consisting  of  fragment* 
Lof  dark  grey  compact  limestone,  black  argilla^ 

ous  achistus^  and  white  granular  marble,  im* 

ed  in  a  species  of  serpentine,  which  here 

there  is  of  a  uniformly  green  colour,  and  a 

onstderable  degree  of  transparency,  very  closely 

sembling  jad,  or  compact  talc. 

**  The  fragments  of  white  marble  are  very  sin- 

ularly  fringed,  as  it  were,  with  a  green  sub- 

*  A  gross  miiUkCj  and  glaring  inconnsteocy. 
t  Braid,  333. 
VOL.  I.  £  B 


in  the  form  of  clo^ 
ererj  part  of  the  edge,  penc- 
tnies  into  each  fractal  to  the  cxteal  of  tbout 
tlielcolbafa&  ioch. 

**■  Tbb  appcmsee  is  of  dtfficull  explanatioi 
because  it  seems  that  the  penetration,  being 
reg«I«r.  and  accoMiodated  to  the  outline  of  tl 
fir^giDent,  most  hare  takes  place  sabseqaent 
to  the  formatioQ  of  the  breccia.' 

Jl  b  certain  that  different  specimens  of  (1 
ftobitafice  have  grval  variations,  as  probal 
they  are  from  difTereot  qaarrtes.  In  some  the 
pieces  of  clay-sIate  easily  detach  themselves 
irom  |be  maas^  bnt  in  tlie  finest  fragments  the 
whole  is  ao  iotimatei y  blended  together,  and  tbe 
general  appearance  so  different  from  that  of  a 
bricia^  that  no  artist  nor  antiquary  has  erer  ap* 
plied  this  name  to  the  Spartan  green«  Parts  of 
the  neib'  quarry  in  the  Isle  of  Anglesea  perfectly 
resemble  the  verdt-aHiico ;  but  no  one  has  sup- 
posed that  beautiful  stone  to  be  a  bricia.  Tbe 
polzevera  of  Genoa  is  in  like  manner  a  gi 
serpentine,  with  veins  of  white  marble,  but  it 
never  classed  among  the  bricias. 

There  is  another  ancient  and  very  rare  mar- 
ble, of  a  deep  greenj  with  little  distant  red  andj 
black  spots^  and  fragments  of  entrochi  change 
into  white  marble.    Another  rare  kind  is  callc«J| 
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leek  marble,  being  of  a  bright  green,  shaded 
with  a  blackish  green,  so  as  to  form  long  veins, 
with  a  fracture  in  splinters  like  that  of  wood. 
There  is  a  table  of  it  at  the  Hotel  de  la  Mon- 
noie,  at  Paris*, 

Of  modern  ereen  marbles,  the  polzevera,  al-     Modem. 

°        ^  •  ^        PoUevcfB, 

ready  mentioned,  is  so  called  from  a  mountain 
on  the  north  of.  Genoa.  This  marble  often  pre- 
sents red  calcareous  parts  t>  like  that  of  Angle- 
sea;  but  in  the  latter  the  red,  and  even  the 
white,  seem  so  intimately  combined  with  mag- 

I  iiesian  particles,  thut  they  do  not  effervesce  with 
the  nitrous  acid,  while  in  the  verdc-aniico  the 
effervescence  of  the  white  parts  is  very  strong. 
The  polzevera  is  common  in  ancient  chimney, 
pieces,  both  in  France  and  England,  for  exam- 

Hple,  in  the  British  Museum.     There  is  also  a 

^Hreen  and  white  marble,  found  at  Suza,  in  Pied- 

Wnont. 

The  green  marble  of  Campan,  and  other  dis-  orQuBpaa, 
tricts  of  the  Pyrenees,  also  consists  of  limestone 
mixed  with  talc;  but  the  structure  is  so  singu- 
lar, that  it  is  classed  among  the  Anomalous 
locks.  The  Isle  of  Elba  also  presents  a  while 
larble,  veined  with  dark  green;  but  the  green 
garbles  of  Florence  seem  strictly  to  belong  to. 

•  Brard,  335. 

t  So  our  author,  bui  ihe  red  seem  Msrpentioe. 
2  B  2 


serpeutiQey  as  probably  does  the  bisack/no  of 
Sicily,  A  green  marble,  resembling  tbe  terdc- 
aniico,  is  also  found  at  Grenada,  in  Spain. 

What  is  called  at  Paris  viarbre  (VEcossc  is  a 
serpentine,  from  Portsoy,  But  one  of  the  most 
beautiful  green  marbles  yet  discovered  is  that  of 
Of  Angicaca.  Anglcsca,  which  sometimes  resembles  the  xxnk' 
aniico;  in  other  parts  is  interlaced  with  rose- 
coloured  veins;  and  in  others  variegated  with 
red  and  green  of  dissimilar  intensity.  It  would 
appear,  as  already  mentioned,  that  even,  the  cal- 
careous parts  are  much  impregnated  with  mag- 
nesia, or,  in  other  words,  arc  Do\omite.  This 
marble  was  long  since  described  by  Da  Costa, 
and  latterly  by  Coquebert. 


MODE  XI.    MAGNESIAN  INTRITE 


Mcrpcnline 
pwphyry. 


The  chief  rocks  of  this  description  hitherto 
observed,  are  what  have  been  called  pot-stone 
and  serpentine  porphyries,  the  latter  being  foi 
near  Florence.  The  base  is  of  the  usual  coK 
of  these  two  substances,  interspersed  with  \ugx^ 
or  smaller  crystals  of  felspar. 

Magnesian  intrites  also  exist  with  crystals  i' 
quartz,  or  calcareous  spar. 

To  this  Mode  may  be  referred  the  followiJ?! 
rocksj  described  by  Saussure  : 
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steatitic  rock,  with  crystals  of  rose-co- 
loured felspar.     §  154. 

He  describes,  §  1437,  what  he  calls  a  serpen- 
tine porphyry,  but  really  an  iatrite  with  small 
crystals  of  actinote, 

A  hard  green  serpentine,  with  spangles  of  a 
brighter  green,  semi-transparent,  and  resembling 
wax;  being  seemingly  a  secretion,  or  confused 
crystallisation,  of  the  purest  parts  of  the  stone. 
May  not  the  same  remark  be  applied  to  porphy- 
ies,  &c.  ?     §  959. 

Steatite,  crystallised  in  ollite,  the  crystals  be- 

g  laminar,  and  of  a  grey  inclining  to  green. 
%  1851. 
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MODE  XII.    MAGNESIAN  GLUTENITE. 


This  Mode  presents,  as  usual,  two  Structures, 


the  large  and  the  small  grained. 


STRUCTURE 


LAROE-GRAIXBD. 


A  late  ingenious  writer  gives  the  follo\\"ing  ac- 

lunt  of  two  curious  magnesian  bricias,  the  latter 

lowevcr  being  more  strictly  a  pudding-stone. 

**  1,  Uteatitic  bricia  of  Corsica,     This  bkricia, 

\e  steatitic  base  of  which  is  of  a  reddish  white, 

lontaias  fragments  of  the  same  substance,  which 


Ma^eaniii 
bncui. 


arc  angular,  in  general  small,  some  of  which  are 
of  a  blood  red,  and  others  of  a  grass  green. 
beautiful  rock,  which  resembles  in  its  paste 
rock  called  lard -stone,  used  by  the  Chinese, 
discovered  by  M.  Rampasse  in  Corsica,  m 
department  of  Golo.  I  could  have  wi&hed!oliai 
given  it  a  more  exact  locality,  on  account  that] 
would  be  hiirhly  interesting  to  work  this  b<'autll 
steatitic  bricia :  but  M.  Rampasse  coostandy  r^ 
fused  it. 

"  2.    Steatitic   bricia  of  Monte  Xero,      Tlie 
steatitic  bricia  of  Monte  Nero  is  found  in  the  lit- 
tle torrent  of  Orsara,  in  Liguria.     Instead  of  a 
base  wholly  talcous,  like  the  preceding,  it  consists 
of  a  calcareous  base  of  a  cherry  red,  with  a  gra- 
nular and  scaly  fracture,  and  only  its  spots  arc 
owing  partly  to  pebbles  of  serpentine  of  a  pista- 
chio green,  and  partly  to  some  globules  of  laminar 
diallage.     It  sometimes  happens  that  the  spots  of 
serpentine  are  surrounded  with  white  rings,  which 
farther  relieves  the  richness  of  this  beautiful  bri- 
cia, which  was  discovered  by  M.  Viviani,  alearoed 
mineralogist*.     It  is  to  be  regretted  that  its^ 
15  not  yet  known,  it  being  only  found  in  detached^ 
masses,  in  the  torrent  of  Orsara.'' f 

Mr.  Kirwan  mentions  among  the  bricias 

•*  •  Viviani.  Voyage  in  the  Apennines  of  Liguria,  p,  16." 
•t  Crurd,  483. 
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telgsten  of  Cronstedt,  consisting  of  indurated 
steatite,  mixed  with  inicarel,  or  felspar,  or  schorl, 
or  tourmaline;  but  this  is  rather  a  mingled  mag- 
nesiaa  rock,  as  is  the  serpentine,  interspersed  whh 
quartz,  mica,  Umcstonc,  or  garnets. 

Some  authors,  as  already  stated,  regard  the 
verde-antico  as  a  bricia. 

STRUCTURR    II,      SMALL-GRAINED. 

These  have  scarcely  been  observed*. 

•  Perhaps  ihr  rag-stone  of  Da  Costa,  p.  173,  is  of  ihU  kind, 
being  of  a  greenish  gre^»  and  of  a  talcous  appearance.  It  it  used  os 
a  hone  to  gire  a  fine  edge- 
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CALCAREOUS, 


CALCAKEOrS  EARTH, 

JlHIS  important  substance  is   produced 
by  burning  limestone,  marble,   or  chaJt; 
and  is  commonly  kno^n  by  the  name  of, 
lime.    The  purest  is  yielded  by  calcareoiP 
spar,  or  some  white  marbles. 

Its  taste  is  hot  and  acrid  ;  and  it  is  inc>| 
pable  of  fusion,  even  by  the  burning-glai? 
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may  however  be  fused  when  joined  with 
silex  or  clay. 

Limestone  is  composed  of  hmc  and  car- 
nic  acid.     Heat  separates  the  latter,  and 
be  lime  is  left  pure.     This  acid  is  a  spe- 
cs of  gas,  foniierly  called  fixc<l  air,  and 
vered  by  Dr,  Black  in  175G;  an  event 
ich  formed  a  revolution  in  the  history 
Pcbemistry.    Atmospheric  air  is  composed 
about  seventy-four  pails  in  the  hundred 
nitrogen,  and   twenty-six   of  ox\'gen*: 
btit  the  latter  varies;  and  there  is  com- 
monly one  in  the  hundred  of  carbonic  acid 
gas.     Hence  hme  exposed  to  the  air  ab- 
sorbs the  carbonic  acid,  and  may  again 
become  a  carbonate,  or  limestone. 
•.  Jn  architecture,  mortar  is  composed  of 
quick  lime  and  sand;    and  when  mixed 
■with  a  proportion  of  iron,  or  manganese,  it 
becomes  extremely  hard,  even  under  water. 
When  combined  with  sulphuric  acid,  the 
calcareous  earth  forms  gypsum,  or  selenrte, 
•which  being  burnt  produces  what  is  called 
plaister  of  Paris.    The  alabaster  of  the  mo- 
derns commonly  belongs  to  the  same  com- 
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bin&tion;  vkile  Umt  of  the  ancients  is  oftei 
a  stalagmite,  or  secretion  of  common  lii 
stone*     With  fluoric  acid,  calcareoas 
becomes  fluor,  or  fluate  of  lime. 

The  greater  proportion  of  limestone  is] 
produced  bj  the  decompositioa  of  marv 
shells ;  but  the  more  ancient,  which  is  cryi 
tallised,  and  presents  no  trace  of  such 
mains,  is  called  primitive,  being  suppo* 
as  ancient  as  any  of  the  rocks.     It  is  u 
general  easily  distinguished  Irom  the  other 
substances  by  the  nitrous  acid,  formerly 
called   aqua-fortis,   which  excites  efferve*' 
sceuce;  but  when  mixed  with  magnesia,  or 
much  silex,  this  effect  is  slowly  procure* 
Nor  do  gypsum  nor  fluor  eflervesce. 

To  these  observations,  which  are  chiefly  J 
extracted  from  Kirwan,  Thomson,  and  Pa^ 
trio,  it  may  be  added  that,  in  1808,  Mr. 
Davy  reduced  Lme  to  a  meiai,  which  had^| 
the  colour  and  lustre  of  silver,  and  burnt 
with  an  intense  "(vfaite  light  into  quick  bme. 

In  some  works  of  mineralo^v  the  first 
three  Modes  of  this  Domain,  and  even  the 
tliree  aucceoding,  have  been  amoged  bs 
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mere  sub-species^  or  varieties  of  limestone. 
Strict  chemical  analysis  may  probably  dis- 
cover a  different  proportion  of  ingrdients, 
as,  for  examples,  more  water  of  crystallisa- 
tion in  marble,  and  more  or  less  silex  or 
argil ;  and  there  is  at  any  rate  a  diflference 
in  the  mode  of  combination.  But  the  chief 
use  of  any  system  being  to  assist  the  me- 
mory, even  the  strict  precision  of  terms 
becomes  mere  pedantry,  if  it  be  not  sub- 
servient to  this  main  object.  Too  large 
masses  of  colour,  or  too  small,  will  render 
the  picture  equally  inelegant  and  obscure. 
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MODE  L    MARBLE. 


ciHnieten.        Textiife,  large  or  small  grained,  generally  ii 
distinct  concretions;  sometimes  so  fine  graini 
as  to  appear  compact,  and  only  distingubsbal 
by  its  glimmering  lustre :  admitting  a  fine  poVii 

Hardness,  of  course  marmoric.     Fracture, 
liated.     Fnigments,  amorphous,  blujot. 

Weight,  granitose. 

Lustre,  from  glimmering  to  shining;  betiv< 
pearly  and  vitreous.    Somewhat  translucent,  but 
the  black  only  on  the  edges. 

It  chiefly  consists  of  about  50  lime,  and  41 
carbonic  acid  j  whence  it  is  called  by  chemisi 
a  carbonate  of  lime. 

The  most  common   colours   are  white  and 
black ;  but  the  others  are  so  numerous,  that  the] 
may  be  best  observed  in  the  subsequent  emmie^ 
rations  of  various  kinds  of  marble. 

For  the  gcognostic  relations  of  this  celebrate 
rock,  the  reader  is  referred  to  Mode  IIL,  wbei 
in  treating  common  limestone,  a  wider  field  of 
observation  may  be  opened. 

Mineralogists  have  sometimes  regarded  th< 
marbles  as  primitive  which  present  what  they' 
call  a  granular  fracture,  of  a  shining  or  salinfl 
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oppearance ;  while  those  with  a  dull  earthy  frac- 
ture were  regarded  as  scconda^3^  But  Brard 
has  well  ohscrved,  that  a  true  white  saline  sta- 
tuary marble,  presenting  every  character  of  the 
primitive,  may  be  of  very  recent  formation,  as 
appears  from  the  constant  depositions  of  the 
waters  of  St.  Philip,  in  Tuscany,  and  of  several 
other  regions.  Marbles  of  an  earthy  fracture 
have  been  found  even  among  those  esteemed  the 
xnost  primitive  of  the  Alps. 

Marble   is  distinguished    from  limestone  by 
hiperior  weight,  and  by  superior  hardness  and 
rmpactness,  so  that  it  assumes  a  brighter  po- 
lish.    But  many  of  the  alabasters  will  scratch 
larble,  being  of  course  of  a  still  harder  nature. 
While  the  Egyptians  often  employed  the  eter- 
lal  granite,  the  Greek  and  Roman  architects, 
'ho   required   greater   roundness   and  softness 
>f  forms,  chiefly  used  marble,  as  more  easily 
rought,  and  likewise  more  abundant  in  their 
sountries.     Nor  does  its  duration   seem   much 
iferior  to  that  of  granite,  or  porphyry,  when 
ifficienlly  pure  and  unmixed  with  argil;  for 
lot  to  mention  the  beautiful  statues  (which  are 
iften  under  shelter),  ancient  temples  have  suf- 
Tcd  more  from  the  hand  of  bigotry  or  bar^ 
^arism  than  from  the  lapse  of  time.     Marble  is 
lowever  exposed  to  accidents  which  could  not 
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- "    - 


DOIUnV   T.      CALCAKSOUS. 


Templp  of 
SenpU. 


affect  granite,  or  porphyry.    A  singular  exaiD- 
ple  occurs  in  the  ruins  of  the  temple  of  Serapis, 
on  the  delicious   coast  of  Baie^,  where  three 
large  columns  of  Cipoline  marble  are  pierced 
by  pholades,  a  kind  of  sea  snail^  which  penetrate 
deep  holes  into  limestone,  whence  they  are  ex- 
tracted, and  called  sea-dates,  being  a  luxary  of 
the  Italian  repast*.     These  perforations  extend 
to  not  less  than  sixteen  feet  above  the  level  of 
the  sea  J  whence  some  have  argued  that  the  lat- 
ter has  subsided,  while  others  suppose  (hat  the 
land  has  been  raised  by  earthquakes.     A  more 
probable  and  easy  solution  would  be,  that  the&e 
columns  have  belonged  to  some  more  ancient 
edifice,  which  may  have  been  ruined   by  an 
earthquake,  and  fallen  into  the  seaj  or  the  ship 
which  conveyed  them  may  liavc  been  wrecked; 
or,  in  fine;  the  pillars  left  partly  within  theses 
mark  for  a  certain  space  of  time.     For  iu  thU 
very  temple,  the  Pentelican  marble  of  Attica, 
and  the  African  bricia,  occur;  and   it  is  wdl 
known,  from  many  examples,  that  the  Romam 
transported  obelisks  and  columns   from  miDV 
countries,  to  adorn  Italy. 

The  celebrated  Buflbn  harl  ad\^nced  an  opi- 
nion, that  all  calcareous  rocks  were  mere  r^ 


•  BrcuUk,  u.  160. 
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mains  and  depositions  of  shell-fish^  and  other 
marine  animals.  The  first  who  combated  this 
opinion  was  Palassou,  in  his  celebrated  essay  on 
the  mineralogy  of  the  Pyrenees,  published  in 
1781 ;  but  which,  through  the  excess  of  admi- 
ration  for  Buffon,  fell  into  oblivion.  The  opi- 
nion was  however  soon  after  revived  and  con- 
firmed by  tliat  illustrious  observer  Saussure, 
especially  in  the  latter  part  of  his  journeys  among 
the  Alps.  Patrin  says  that  he  has  frequently 
himself  observed,  in  the  immense  mountainous 
chains  of  Northern  Asia,  from  the  Uralian  to 
the  river  Amur,  for  an  extent  of  more  than  10(M) 
leagues,  beds  of  marble,  which  it  was  impossible 
to  suppose  for  a  moment  to  have  been  posterior 
to  the  other  beds  of  primitive  rock,  in  which 
they  were  enchased.  He  also  regards  tlie  chains 
of  calcareous  hills,  mingled  with  clay-slate  and 
serpentine,  which  appear  at  the  bottom  of  the 
Alps,  and  other  lofty  mountains,  often  in  layers 
contorted  in  the  strangest  forms,  but  still  un- 
broken, as  being  caused  by  the  tumescence  of 
the  granite,  while  these  depositions  were  still  of 
a  soft  consistence. 

**  Where  the  thickest  calcareous  beds  subsided 
in  themselves,  they  formed  homogenous  masses, 
without  any  divisions,  or  at  least  there  are  only 
accidental  fissures.    These  marbles  are  granular. 
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and  palpably  crystallised  ia  all  tlieir  parts 
ar«  generally  of  a  single  colour,  while,  S^y'f 
red^  or  black,  and  without  any  mixture  of  fi 
reign  substances^  except  a  small   quaoUty 
&ileXy  which  is  intimately  combined^  and  ^rii 
presence  is  only  found  by  dissolving  them  in 
acid.     1  have  tried  some  of  the  purest  specime 
in  thia  manner;  I  always  obtained  a  qaArtay 
sediment;  the  quartz  at  tinoes  is  so  abuudaott 
that  tiiese  marbles  yield  sparks  against  steel. 

"  It  is  these  large  masses  of  homogenous  m 
bles  which  furnish  the  fine  white  statuary  kin 
such  as  those  of  Paros  and  Carrara:  they  a 
never  in  any  very  elevated  situation. 

"  Those  which  are  found  interplacedbetw 
schistose  layers,  or  mixed  with  beds  of  serpe 
tine,  yield  the  marbles  called  Ci/W/wer,  whi 
present  long  veins  parallel  to  each  other*  a 
undulated  in  various  directions.    These  may 
met  with  in  the  neighbourhood  of  the  summ 
of  mountains. 

"  I  have  no  need  to  mention  that  these  m 
bles  never  contain  any  vestige  of  shelU,  norot/i 
marine  productions,  as  their  formation  is  much 
anterior  to  the  existence  of  all  organised  bodies 

"  Some  are  found  which  contain  garnet«,  oc- 
taedral  iron,  and  even  pyrites,  the  same  a»  pri- 
mitive schisti.     Rom^  de  Tisle  says,  tfaat  in  tbe 
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£nest  white  Carrara  marble  he  has  seen  blackish 
spots  and  veins,  produced  by  a  multitude  of  very 
small  crystals  of  octaedral  iron,  afTectlng  the 
magnet,  exactly  like  those  which  are  found  iu 
the  ollites  of  Corsica. 

"  Ramond,  in  the  interesting  description  which 
he  gives  of  tiie  peak  of  Eres-Lidsj  near  Barege, 
says,  that  on  the  summit  of  that  mountain  cal* 
careous  beds  are  observed,  which  constitute  a 
greenish-w^hite  primitive  marble,  entirely  sprin- 
kled with  small  duodecagon  garnets,  round, 
opake,  of  the  size  of  the  head  of  a  pin.  Another 
variety  presents  garnet  in  large  irregular  crys- 
tals. These  beds-of  marble  alternate  with  beds 
of  rocks  which  are  indubitably  primitive. 

*V  I  have  already  observed,  that  calcareous  bri- 
cias  are  nothing  else  than  the  primitive  marbles 
themselves,  the  beds  of  which  have  been  over- 
turned, while  they  were  still  in  a  soft  state.*** 

It  is  equally  probable  that  the  calcareous  and 
argillaceous  rocks  may,  in  a  soft  state,  have  sub- 
sided from  the  granite,  which  had  previously 
crystallised  in  arrects  of  great  steepness. 

The  subject  of  marbles  is  almost  infinite,  as  no  AmnsenieDt. 
mineral  substance  affords  such  innumerable  di- 
Tersities,  or  has  so  much  attracted  the  attention 
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of  mankind.  In  a  sciehlific  point  6f  vien*.  Fub* 
servient  to  the  general  plan  of  this  treatise,  tbej 
may  be  divided  into  four  principal  structures;  the 
Granular ;  the  Compact ;  the  Conclutic,  or  that 
containing  shells;  and  the  2oophytic»  or  tiiat 
with  madrepores,  &c. ;  beginning  with  tho$e 
found  in  ancient  monuments,  and  ending  with 
the  more  modern ;  the  colours  being  merely  re* 
garded  as  varieties:  though  some,  from  their 
rarity  and  singularity,  as,  forexaraple^  the  white 
\ienular  marble  of  Durness,  and  iamacheJJas  of 
Bleyberg  and  of  Castracan,  or  Castravao,  in  Sy- 
ria, falsdy  ascribed  to  Astracan,  ought  rather  to 
form  divtrsities.  The  briciasi  and  some  olhersr 
vill  of  conrse  be  described  among  tlie  Calcareoui 
Glutenites*. 

*  The  diviiion  of  marbles  by  a  scale  of  colourv,  proposed  bj 
naubrnton,  has  been  found  alike  u»clns  ant]  impracciable.  Be- 
tides  the  six  divisions  here  adopted,  of  GraDubr,  CoapMi» 
cbitic,  Zoophyiicj  with  Serpeniine  marbles,  and  GlatflmUi» 
might  be  ihc  fultowing  subdivisions,  or  aspects : 

Uni-coloured,  while,  bUck,  red,  &c. 

Straight-veined. 

Ma^y,  with  uTcgularshort  veins. 

Mixed,  equal  spot&  of  various  colours. 

Spotted,  large  spots. 

Speckled,  middling  spots. 

Dotted,  small  spots. 

Ocular,  like  eyes,  occhiaio. 

Streaked^  long  §pota,  &c  &c. 
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•  In  general  the  ancient  and  finest  marbles  belong 
to  this  description ;  though  an  ancient  w  hite  or 
grey,  called  palombino  by  the  Italians,  and  that  of 
Proconnesus,  not  to  mention  a  few  others,  axe  of 
a  fine  earthy  grain,  almost  compact. 

The  first  attention  is  due  to  the  Egyptian  tno-  Efyptiui, 
numents,  as  from  that  country  the  arts  passed 
into  Greece,  and  subsequently  into  Europe.  Th« 
marble  statues  and  fragments  described  by  Wad 
are  very  small,  from  10  to  20  inches  in  height, 
and  present  the  following  colours;  milk-white, 
the  same  with  venular  silver-white  mica,  greyish 
white,  passing  to  blue,  and  yellowish  white.  The 
chief  Egyptian  monuments  are  in  granite  and  ^ 
basalt. 

But  in  the  Museum  at  Paris,  and  other  princely 
collections,  there  are  many  Egyptian  statues,  and 

ler  monuments,  in  the  rosso  antico^  the  ancient  RoiWMtic©. 
sd,  the  peculiar  marble  of  Upper  Egypt,  or  of 
Ethiopia,  for  the  cataracts  were  anciently  reputed 
divide  these  countries ;  and  Syene  was  esteemed 
le  last  town  of  Egypt,  on  the  very  confines  of 
Ithiopia. 

It  seems  evident,  though  it  has  escaix!d  all  the 
Trritics,    antiquaries,    and  mineralogists,   that  the 
superb  rosso  aniico^  which,  in  the  grand  statues 
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of  Agrippa  (formerly  in  the  Pantheon),  the  Anti- 
nous,  Indian  Bacchus,  and  other  exquisite  remains^ 
surpasses  in  beauty  all  the  other  marbles,  is  tbe 
celebrated  Augusteum  and  Tibtriajium  of  Pliny. 

1.  It  i&  allowed  that  this  marble  vi'fts  from 
Egypt ;  and,  even  in  the  time  of  Pliny,  was  care- 
fully distinguished  from  porphyry,  whkh  came 
from  the  same  country. 

2.  It  was  natural  to  girc  the  imperial  name  to 
the  imperial  colour,  which  was  red,  as  i^  known  to 
every  classical  reader,  and  the  very  name  o(  pot' 
phyry  evinces.  Our  purple  is  tlie  purpura  v/o- 
laceUy  or  violet  purple  of  the  andents. 

3.  The  other  colours  were  celcbi*atcd  before. 
The  black  uas  called  Lucullean,  from  LucuUus, 
as  Pliny  says.  The  green  of  Lacoaia,  the  yellow 
of  Numidia,  were  all  well  known:  and  red  wm$ 
the  only  new  colour  of  murble.  Boot  ^^upposes 
that  the  Augusteum  was  cuitreum,  of  an  ash  grey, 
because  it  is  ranked  with  opliite :  but  several  well- 
known  Greek  and  Italian  marbles  were  of  li>i» 
very  common  colour. 

4.  The  rosso  antico  alone  presents  tiie  singu- 
larity mentioned  by  Pliny,  and  which  he  convey*, 
as  usual,  in  the  most  chosen  and  emphatic  lan- 
guage: Tiber ianum  sparsa  non  convolula  ca- 
wiTit*.     For  the  ancient  red  is  often  sprinkled 

i  *  £«Ui.  £rotier.    Sotuc  erroocously  oznit  Ui«  flen. 


•»T«ilOBB.J..    MARBll.  e-9 


3^9 


II  over  with  white  dots,  like  hoar  froBt.  The 
jiugtisletan  undatim  crispum  in  vertices  is  the 
rosso  fioriio  of  the  Italians,  with  little  tufts  or 
flowers  of  white. 

5,  Because  the  other  stones,  mistaken  for  tlj^ 
Tiberian  and  Augustean  marbles,  are  now  known 
not  to  be  Egyptian,  just  as  tlie  green  porphyry,  or 
pretended  opiute,  is  not  Egyptian. 

The  rosso  antico  therefore  is  rightly  styled 
Egyptian*.  Brard  describes  this  beautiful  mar- 
ble as  of  a  deep  blood  red,  with  little  distant 
black  or  white  veins,  and  often  sprinkled  with  lit- 
tle white  dots.  Such  is  the  Egyptian  Antinous ; 
but  two  ancient  seats  used  in  the  baths,  and  the 
bust  of  an  Indian  Bacchus,  are  free  from  the 
feins,  though  the  dots  be  always  visible.  The 
celebrated  statue  of  Agrippa,  son-in-law  of  Au- 
gustus, in  the  Grimani  palace  at  Venice,  is  of  this 
imperial  marble,  intended   perhaps  as  a  special 

compliment  t. 

The  rosso  annulato  is  red,  with  round  white 
spots ;  the  seme  santo,  red,  with  little  triangular' 
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*  Impeniti,  and  Wallenus,  i.  134,  say  therofio  tniico  was  from 
Upper  Kgypi.  As  Syene  was  on  the  bordere  of  Ethiopia,  it  it  also 
called  Ethiopia**.     (See  App.) 

t  A  good  engraving  a  {^ven  in  Dr.  Pococke's  Trareb  to  iha 
£avt,  vol,  ii.  -  • 
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ftpots.  One  of  thc»e  may  be  the  Claudianum^t 
if  it  be  not  another  name  for  the  Tiberian.  Gor- 
dian*ft  villa  had  fiftj-  Carystean  columns  (green); 
fifty  Claudian  (red?);  fifty  Synnadian  (^hite, 
gpotled  with  bright  red,  porio  sanio'f);  fifty  Ku- 
midian  (yellow). 

In  passing  to  the  Grecian  first  occurs  the  white 
marble  of  Paros,  sometimes  called  (ycfcni/u  by 
the  ancients,  because  the  quarries  were  explored 
by  lamp-light.  A  transparent  kiad,  ca/ied  phoh 
gites  by  Pliny,  was  also  found  in  Cappadocia,  and 
is  said  by  Ciiardin  lo  occur  in  Persia.  Doinitiafl 
is  reported  by  Suetonius  lo  have  formed  galler/es  of 
a  kind  of  stone  that  reflected  the  figures  of  persons 
behind  him,  corruptly  called  pAf7ij«7tfX,  while  it  was 
probably  a  fine  black  marble. 

The  Parian  marble  was  employed  by  the  tnoit 
ancient  Greek  sculptors,  about  the  fortieth  Oljm- 

•  Hi«t  Aug.  676. 

f  Perhaps  ih^Jtort  dt  peniee,  or  prach  bloMom;  but  trarcllcn 
may  observe  the  ori^^inal  qumrries  tn  NatoUa. 

The  fosio  aniico,  when  unpolished,  is  of  a  dark  dull  appeannee, 
which  obscures  its  difference  from  ophite.  But  as,  in  treottng  of 
metals,  Pliny  begins  with  gold  and  silver  ;  and  in  gcin«,  the  dia- 
mnnd  and  the  emerald;  so  in  marbles  he  begins  with  the  maiI 
precious,  as  he  says,  the  Laconian  green,  the  Egyptian  Ired),  »ftd 
ophite.  Any  relation  of  colours  or  qualities  is  not  in  Vktfvr,  hot 
€mly  the  9o/v«. 
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lut  being  of  a  yellowish  tint  and  cottrae 
gnOD,  it  wtts  afterwards  supplanted  by  the  marble 
of  Luna,  in  Etruria,  as  afterwards  by  that  of  Car- 
rara, in  the  same  vicinity. 

In  the  great  museum  at  Paris,  the  Venus  de 
Medici,  Diana  hunting,  ^^enus  leaving  the  bath, 
the  colossal  Minerva,  the  Juno  of  the  Capitol,  the 
Ariana  called  Cleopatra,  and  several  others,  are 
of  Parian  marble.  The  celebrated  Parian  tables 
at  Oxford,  which  have  illustrated  many  points  of 
ancient  chronology,  are  also  inscribed  upon  the 
same  stone. 

Pentelican  marble,  from  thevicinity  of  Athens*,    Peiit*uc«iL 
is  white,  like  the  former,  but  with  a  6ner  and  more        ' 
IBompact  grain.     It  sometimes  presents  blackish 
veins  from  a  siderous   mixture,  and  sometimes 
green  veins  of  the  talcous  kind,  so  tliat  it  is  at 
Home  called  statuary  Cipoline. 

Most  of  the  noble  monuments  of  ancient  Athens 
are  constructed  with  this  marble ;  and  several  sta- 
faes  are  extant,  as  in  tlic  Museum  of  Paris,  a 
Bacchus  in  repose,  a  Jason,  a  Paris^  a  tripod  of 
Apollo,  &c.  &c.f 

The  vague  name  of  Greek  marble  has   been     ,^JnJi. 


Concerning  the  minet  of  Attica  kc  Xenophon  (U  yectigaiihm^ 
t  Brard.  3S4.     Petrini  says,  ii.  p.  be,  that  the  Pentelican,  wilh 
tWa,  has  graios  of  chalcedony,  as  the  Carram  has  rock  cijttal  c 
^bably  from  a  mixture  of  argil. 
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givexk  to  a  fine-grained  and  hard  kind,  of  a  acowy 
whiteness.  It  waft  from  several  i&tands  in  tba 
Archipelago,  as  Scio»  Samos,  &c.  In  the  Parinan 
Museum,  which  derives  its  name  from  the  Ebh- 
peror  Napoleon,  there  are  an  AdoniSy  a  Bacchus, 
tije  philosopher  Zeno.  The  Fawn  is  soppoded  by 
Brard  to  be  of  the  marble  called  Coralian  by 
Pliny,  because  found  near  the  river  Condns,  in 
Asia  Minor,  and  wliich,  in  whiteness  and  graJO|> 
resembled  ivory.  Some  assert  tliat  die  finest  sta* 
tue  in  the  world,  the  Apollo  of  Belvidere,  is  formed 
of  what  is  called  the  Greek  marfaJe;  but  most 
mineralogists  infer  it  to  be  marble  of  Luna. 
Tnw\»iuc*ni.  At  Vcnice,  and  in  different  towns  of  Lombardy, 
are  columns  and  altars  of  a  singular  marble,  so 
translucent,  that  the  light  of  a  candle  is  visible 
through  pretty  tliick  masses.  Thb  is  perhaps  tbe 
Cappadocian  phengites. 

Tables  of  ancient  elastic  marble  occur  in  the 
palace  fiorgbese  at  Rome.  It  has  been  recantlj 
asserted  that  this  quality  may  be  imparted  byt 
certain  modification  of  beat,  which  loosens  lie 
structure,  so  that  the  calcareous  scales  move  in 
certain  directions. 

White  marble  of  Luni  (the  ancient  Luna),  flf 
Carrara,  on  the  shores  of  Tuscany^  Though 
these  two  places  be  nearly  adjacent,  yet  soma 
assert  that  the  marble  of  Luni  is  finer  than  that  of 
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Carrara,  and  free  from  the  grey  vein!*  that  some- 
times appear  in  the  latter.  The  Antinous  of  the 
Capitol  is  said  to  be  of  marble  of  Luni.  That  of 
Carrara,  as  just  mentioned,  often  presents  grey 
veins,  so  that  it  is  difficult  to  procure  blocks  of  an 
uniform  white.  It  has  been  much  used  for  cliim- 
ney-pieces  in  England ;  and  is  often  mingled  "nith 
the  yellow  and  dull  purplish  bricia  of  Sienna ;  but 
tlie  quarries  are  said  to  have  been  opened  at  least 
as  early  as  the  time  of  Julius  Csesar.  The  Car- 
rara marble  has  sometimes  greenish  talcous  veins» 
like  the  cipolino,  and  sometimes  crystals  of  iron. 
But  the  most  beautiful  specimens  are  those  which 
contain,  in  little  cavities,  rock  crystals  of  the 
purest  water,  called  in  Italy  diamonds  of  Car- 
rara. 

White  marble  of  mount  Hymettus,  in  Attica;  ofHi-mpttiu. 
Lther  incHning  to  grey;  but  it  was  the  first  fo- 
iign  marble  introduced  at  Rome,  where  this  mo- 
derate magnificence  was  thought  so  extraordinary, 
it  Crassus  the  orator  was  exposed  to  the  sar- 
casms of  Marcus  Brutus,  because  he  had  adorned 
his  house  with  six  columns,  twelve  feet  high,  of 
Hymettiau  marble.  Such  were  the  chief  white 
marbles  employed  by  the  ancients. 

The  ancient  black  is  so  intense  that,  when 
placed  beside  those  of  Dinan  and  Namur,  it  makea 
them  appear  grey.     Some  pedestals  and  busts  of 
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this  tnarblf  &liU  exist,  but  this  kind  is  of  extreoo 
rarity*.  Perhaps  «ge  may  have  rendered  the  co- 
lour more  intense.  £lack  marble  may  sometimes 
serve  as  a  touchstone ;  but  the  test  of  nitroiu  acid 
cannut  be  applied.  Monuments  of  black  marb\e 
may  be  revived  by  anointing  them  with  oiL 

The  ancient  green  marbles  have  already  beeo 
partly  described  among  the  Magnesian  Rocks. 
The  Appendix  may  be  also  consulted. 

Ancient  marble,  in  long  regular  veins  o(  whiU 
and  grey. 

Ancient  marble,  of  reddish  white,  with  spots  oi 
a  slate  blue,  disposed  in  testooos. 

Ancient  marble,  of  a  deep  red,  nvith  numerous 
grey  and  white  veins,  8up|>osed  to  be  from  Atrica. 

The  ancient  yellow,  of  three  kinds,  uniform; 
resembling  the  yolks  of  ^s;  and  with  black  or 
deep  yellow  rings,  whence  it  is  called  ring  marUfti 
Its  place  is  imperfectly  supplied  with  tJie  yellow 
marble  of  Sienna.  The  ancient  was  from  Nuini- 
dia,  ia  AAica,  as  appears  from  many  classical 
writers  f. 


*  It  19  supp04fd  to  be  from  Tenanis,  in  Laconia,  andcnurclj 
dissolves  in  llie  nitrous  acid.     Peirini  Gab-  Nut.  i.  i-i3, 

f  See  ihe  Appendix  ;  and  Gibbon,  vli.  SOI .  For  it  came  from 
Mount  MaurMiiis,  or  Aorasius,  the  citadel  and  garden  of  Nmnidia. 
near  Lambesa,  oaoe  a  Roman  city  of  40>000  souli.  Siii6,  whidi 
yields  the  tunjuia  marble,  is  iu  the  same  quarter. 
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Other  ancient  marbles  will  appear  among  the 
Calcareous  Giutenites.  To  enumerate  modem 
marbles  would  be  infinite,  but  the  more  remark- 
tele  of  each  country  shall  be  selected,  giving  the 
Usual  and  due  preference  to  our  own. 

Lngland. — Some  of  the  most  beautiful  will 
be  found  among  the  Conchitic,  or  shell  kind.  The 
black  marble  of  Derbyshire.  Intense  black  inar* 
ble,  with  distant  white  spots,  Somcrsctiihire.  The 
Cottam  marble,  found  near  Bristol,  has  black 
dendritic  delineations.  Brown  marble,  variously 
veined,  from  Devonshire.  This  is  tlie  marble 
from  Plymouth  and  Torbay,  mentioned  by  Da 
Costa,  as  of  a  iine  deep  black,  beautifully  varie- 
gated with  irregular  veins  of  red,  yellow,  and 
Jrhite.  Much  was  brought  to  London,  and  worked 
mto  chimney-pieces,  tables,  &c.  He  also  de- 
scribes a  marble  of  a  dull  yellow,  with  many  dots, 
streaks,  and  spots  of  black,  as  found  at  Yeovil, 
in  Somersetshire ;  and  elegant  tables  of  it  may  be 
seen  in  that  county,  though  it  is  not  capable  of  a 
fine  polish  •-  The  green  and  red  marbles  of  Angle- 
sea  have  already  appeared  in  the  Talcous  Domain*}*. 

*  Fossils,  p.  221,  9\6.  ThcDCTonshlrt  marble  U  mostly  dull, 
of  a  grey  or  a  pale  rc<],  with  spoU  of  a  deeper  colour.  It  often  con* 
Uins  ouulrrpures.  The  bbck  kinds,  witli  red  and  yellow  tnvo- 
{ntiona,  are  the  nio&t  elegnnt. 

t  Oft  CoiUt,  p.  8SU,  in  speaking  of  the  green  marbles  TariegUed 
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Scotland. — White  statuary  marble  of  A 
$ynt  White  marble,  with  long  veins  of  a  diifer- 
ent  tint,  from  Durness.  Red  and  whhc  marbia 
of  Boyne.  The  beautiful  rose-coloured  marble  of 
Tirey,  mingled  with  siderite,  &c.  is  reserved  for 
the  Composite  Rocks.  The  same  isle  presents 
beautiful  white  marble,  with  veins  of  nepbri 
Numerous  other  marbles  might  be  explored  ia 
Highlands  of  Scotland ;  and  a  French  author  is 
singularly  unjust  when  he  says  that  the  British 
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with  white,  menlions  the  EgyptiAn,  which  he  rather  «aj 
be  the  Tiberiaa  and  Augustean  (though  no  green  marble 
in  Egypt) ;  then  a  second,  which  is  the  po\tt*enii  and  a  Usird  the 
green  of  Sum  ;  and  a  fourth  from  Sweden.  He  then  adds,  •*  Tbwe 
tn  the  chief  variclici  of  this  marble,  which,  bes'tdca  ibe  p\ac«» 
already  mrniinncd,  is  found  in  several  parts  of  Europe ;  in  the 
northern  part  of  the  island  of  Angleaea,  in  Wales,  in  the  parish  of 
Llan  Fatryng  Hornuy,  and  in  Ink  Molroniad,  ctr  the  Utand  itf 
Sea  Calfcs*  there  are  rocks  of  this  kind  of  marble  with  veins  of  6tm 
aabeatos^  and  a  quarry  of  the  same  raarbleis  dug  ne«r  Kei 
another  at  Monachty,  in  the  same  island. 

'•  Woodw.  Cat.  A.  X.  b.  3,  exhibits  a  dtisky  prem 
veined  with  white,  which  he  found  in  the  ti-ay  between  Amhleiya 
and  Penrith,  in  Cumberland,  where  it  U  in  considerable  quantuf: 
It  probably  is  of  the  same  species." 

So  ancient  is  the  knowledge  of  the  beautiful  Angjeaea  marUe* 
which  hru  heen  regarded  98  n  recent  discorcry.  In  the  Je*mal  dA 
Mines*  ii  an  extract  from  Pennant's  Tour  in  Wales  conccniilkt 
this  marble ;  which  is  aUo  said  to  be  found  in  the  Skerrica*  a  \ittW 
dU  near  Anglesea. 

•  No.  l6,  p.  7*. 


■  on   I.'     MABBLS. 


397 


Wes  are  poor  in  marbles  *.  It  is  only  the  fashion* 
tfble  rage  after  foreign  kinds,  joined  A\ith  an  old 
routine  of  commerce,  blindly  followed  by  the  ma- 
nufacturers,  which  prevent  vast  treasures  of  this 
decoration  from  being  discovered  in  Great  Britain 
and  Ireland;  particularly  in  Wales,  and  the  High- 
lands of  Scotland. 

Ireland, — Near  the  celebrated  lake  of  Kil- 
lamey  are  found  white  and  red,  and  black  and 
white  marbles.  Indolence  and  ignorance  have 
prevented  further  research.  The  fine  black  mar- 
ble of  Kilkenny  is  conchitic;  but  the  north  of 
Ireland  yields  a  brown  marble,  and  one  of  a  palt 
white,  like  earthenwaref . 

Having  begun  with  these  northern  regions,  it 
may  be  proper  to  continue  in  the  same  climate, 
that  tlie  comparative  view  may  become  more 
distinct. 

NorwaV.— The  marble  of  Gillebcck,  which 
resembles  that  of  Tirey,  will  be  described  among 
the  Composite  Rocks.     Even  the  Danes  show  a 
^ipore  patriotic  ta^te  than  Britons,  for  it  has  been 
^k)ployed  in  constructing  tlie  church  of  Frederic 

^^^  •  Brard^  449.  Some  ol  the  Assynl  marbles  proiniic  well,  but 
|he  quarries  ore  not  yci  mffirienlly  rfecp  to  cxptcl  the  finest  kmd4. 
Tbotc  of  Italy  have  becQ  worked  Tor  1600  yean.  Adits  might  be 
found  advtnbigrous. 

f  Di  Coita,  p.  £10*  says  a  grey  marble,  with  white  ipots^  froia 
«  couiily  of  Cork«  was  much  UKd  in  Ireland. 
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at  Copenhagen.  Many  otlier  Xonveg;ianomrbld 
are  faintly  described  by  Pontoppidan  aod  Fabri- 
cius ;  but  there  is  no  encouragement  for  tbc  »• 
ploratioiL 

Denmark. — The  Danish  islands  praentsoiBe 
coarse  marbles,  but  none  has  attracted  partkalar 
notice. 

Sweden. — This  country  has  evinced  its  good 
sense  and  patriotism  in  establishing  considerable 
manufactures  of  porphyry  and  ollite;  but  marble 
aeems  rare  and  of  little  value. 

Russia  and  Siberia. — On  this  subject  there 
cannot  be  a  better  guide  than  Palrin,  who  resided 
many  years  in  tliese  regions. 

"  In  Siberia,  the  Ural  mountains  furnish  th« 
finest  and  most  variegated  marbles.  The  greater 
pait  are  taken  from  the  neighbourhood  of  Ekater- 
inburg, where  they  are  wrought,  and  from  thence 
transported  into  Russia,  and  particularly  to  Pe- 
tersburg. The  late  empress  caused  an  imroeoal 
palace  to  be  built  there,  for  Orlof  her  favouriM^ 
ivhich  is  entirely  coated  with  these  fine  marMeS) 
both  inside  and  out.  It  is  situated  oo  the  bank 
of  the  Keva,  and  is  one  of  the  chief  ornaments  of 
that  capital.  This  empress  built  the  church  of 
Isac  with  the  same  marbles,  on  a  vast  space,  near 
the  statue  of  Peter  tlie  Great.  This  church  was 
not  finished  in  1787.     I  there  aaw  columns,  of 
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very  large  dimensions,  which  seemed  to  me  to  be 
of  a  single  block,  of  a  nhite  and  bluish  marble,  in 
large  veins :  only  this  kind  of  marble  was  used  in 
this  church.  The  palace  of  Orlof  has  many  va* 
fieties,  which  are  distributsed  in  compartments. 

"  I  saw  no  white  statuary  marble  in  the  Ural 
mountains ;  but  in  that  part  of  tlie  Altaian  moun* 
tains  which  is  traversed  by  the  river  Irtish,  I  in 
two  places  saw  enormous  rocks  of  marble,  per* 
fectly  white  and  pure,  from  which  lai-ge  blocks 
might  be  hewn.  The  only  use  made  of  it  is  to 
convert  it  into  lime,  for  the  service  of  the  for- 
tresses situated  along  the  Irtish,"*  , 

The  celebrated  grotto  of  Kungur  is  by  some 
said  to  be  in  a  coarse  white  marble,  by  others  in 
alabaster.  Tlie  village  of  Kungur  is  near  the 
skirts  of  the  Uraiian  chain,  on  the  con6nes  of 
Europe  and  Asia,  about  fifty  miles  to  the  S.  S.  E* 
of  the  city  of  Perm,  in  the  government  of  the 
^bsne  name.  It  is  said  to  be  six  wersts,  or  about 
a  league,  in  length,  and  half  as  much  in  breadth. 
There  are  several  openings  in  the  roof,  so  that 
there  is  a  subterraneous  meadow  uitli  grass  and 
flowers,  a  little  lake,  a  rivulet  rising  from  a  de- 
tached rock,  which,  like  another  springing  from  ft 
pooK  soon  loses  itself  undei^ound ;  with  natural 
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ttaii'ft;  an  image  of  St.  Nicholas,  and  crosam 
erected  by  the  Russians.  Gmelb,  who  occupied 
five  or  six  hours  in  visiting  a  part  of  this  recMolt* 
able  grotto,  adds,  that  it  is  not  aftei'  all  so  singulai 
Hs  that  of  Bauman  in  the  Ilartz,  and  as  Uie  Kefale 
Loch,  or  Misty  Hole,  in  the  Duchy  of  Wirtem- 
berg*. 

On  descending  to  tlie  more  southern  kiagdoiDfl^ 
we  tiud  the  Turks  occupied  in  converting  the  no* 
blest  monuments  of  Greece  into  lime ;  instead  of 
exploring  the  ancient  quarries  of  tiie  isiands, 
among  which  Anti-Paros  dbplays  its  celebrated 
grottos  in  the  purest  white  marble,  with  rich  sta^ 
lactites  and  stalagmites  of  the  &ame  beautiful 
substance ;  and  said  to  be  as  saline  as  that  called 
primitive.  The  beautiful  green  of  Laconia  is  alike 
unknown  to  these  barbarians, 

Germany. — Whitemarbleof  Ratisbon-  That 
of  Hildesheim  approaches  to  ivory ;  and  the  same 
place  likewise  furnbhes  an  ash  grey.  Wolfenbuteli 
greyish  wliite.  Osnabruck,  fine  black.  Oster- 
gyllen,  spotted,  white,  yellow,  and  deep  grey. 
Between  Leipsic  and  Bareuth  there  is  a  quarry  of 
chesuut  and  liver-colour,  with  veins  of  deeper 
tints.  Ash  grey,  with  black  rainilicaboos*  from 
Goslar.    Green,  veined  with  yellow,  probably  i 

*  See  hii  Journey  lo  Siberu,  ia  Uie  ffui.  Cm.  4et  ypy^fff, 
toin.  34,  4to.  p.  198,  where  tUrre  U  a  groiuKl  plan. 
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terpentine,  Trom  Salzburg.     Red,  from  Ratisbon, 

►hcmia,  and  Trent.     Straw  yellow,  with  black 

:ndrites,  from  Hessia.     It  is  only  formed  into 

little  pictures ;  and,  like  tlie  Florentine,  is  a  marlite 

abounding  in  argil. 

I    SwissERLAND. — ^Li  general  dull  violet,  spotted 
or  veined  with  black.     Tlicre  are  some  of  a  bluish 
grey,  resembling  what  is  called  the  blue  turquin, 
which  comes  from  Africa,  and  is  spotted  with 
siderite,  and  the  blue  marble  of  Narbonne ;  both 
of  which  however  should  be  called  grey,  for  no 
Jue  marble  has  hitherto  been  discovered,  tliat 
colour  being    almost    peculiar    to   the   precious 
stones ;  but  it  appears  in  alabaster,  a  blue  trans- 
lucent kind  of  which  is  found  near  Nottingham  *, 
France. — ^The  most  singular  is  perhaps  the 
blue  of  Narbonne,   described  by  Patrin  as  of  a 
deep  blue,  spotted  with  bright  grey.     Brard  says 
that  it  is  white,  mingled  with  bluish  grey,  and  is 
L    in  the  highest  esteem,  being  sometimes  improperly 
i   called  marble  of  Languedoc.     Of  the  beautiful 
L    red  marble,  which  forms  many  chimney-pieces  at 
Hphantilly,  often  spotted  with  a  deeper  colour,  and 
sometimes  with  white  spar,  I  cannot  discover  the 
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1^  The  mountain  of  Cramont,  near  Mont  Blanc,  is  competed  of 
coarse  marble,  of  that  kind  which  ibc  lullans  call  cipolino;  the 
iK  being  brge-grained,  and  cODrusctlly  crystallised,  of  a  ijale 
lac,  with  white  vtim  and  «paiii(lc«  of  mica.    Saun.  §91^. 
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gitCj  if  it  bfe  not  the  griotie  of  Canne,  not  &r  from 
Narbonne*,  which  is  a  deep  red,  spotted  with 
while,  or  tfie  vSerrancdlin,  which  i^  of  a  fiur  rtri, 
mingled  with  ydlo^v  and  grey,  and  is  dug  near  fte 
river  Neste,  which  joins  Uie  Gnomic.  Pdirbi 
6ays,  that  fine  large  blocks  of  SemuKolin  have 
been  raised  for  the  dccoraiion  of  the  royal  paiacis 
of  France.  The  Pyrenees  furnish  many  marbU-j, 
as  the  green  and  red  of  Carfrpan;  and,  atribhg 
otiiers  mentioned  by  Palassou,  the  pin^  prirtritivft 
white  of  Loubie,  the  grey  of  Uarege,  Oic  red  bi 
Serrancolifi  already  mentioned,  with  thost  of  Sd.v, 
niingled  with  argil  and  talc,  like  the  Cairipfin, 
Red,  with  yellow  spots,  from  PoitOu.  Pale  rfed 
and  yellow,  from  Tournus,  which  decorates  hiany 
churches  at  Lyons.  Grey,  veined  with  white  ■  ■ 
golden  yclIoVv,  from  Bourbon- Lancy.  ned,  »>.i.* 
white  veins,  from  Caen  in  Normandy.  Tiiat  of 
lilarquisc,  near  Boulogne,  with  !arge  yellow  s^b 
and  red  veins.  Many  of  the  Flemish  marbles  arf 
black,  veined  mth  w^hite;  the  others  chieftv  b^ 
long  to  the  Conchitic  or  Zoophytic  divbion^. 


•  So  says  Patrin ;  but  I  <^n  only  End  ont  Cannrt,  mar  Xnfit»ei. 
Brongniart  says  Cotne,  in  Uic  denarUnenl  of  AUier.  Marbtc»,  like 
jewels,  being  common  objecls  of  commerce,  many  (VaWi  m*  prac- 
tiicd,  and  many  errors  in  conMcjucnce  arise,  tim  an  c&srerh  eiufUf. 
probalily  tlic  Synnatlic,  is  compared,  by  Tovuncfort,  whfi  (hf  l**, 
and  white  ofCosne  in  Laoguedoc. 
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To  tiifise  may  be  added  th<;  following,  in<iioatGd 
Hr^rd.  Spotted  Witti  ^,  white,  grey,  ftnd 
low,  from  the  vicinity  of  Mont  Dauphin,  in  thfe 
_iper  Alps.  White,  rdse,  atid  green,  mingled 
nith  garnets,  needles  of  lepidote,  and  shining 
spangles  of  Iron;  this  beautiful  marble*  of  a  saline 
grain,  is  foiind  at  St.  Maurice,  in  the  Val  God- 

tmar,  but  it  belongs  to  the  Composite  Rocks.     St 
Maurice  likewise  furnishes  cipoline.    Deep  violet, 
spotted  witli  yellow,  frotn  Narbonne.    BarioU*^  or 
streaked  witli  various  colours,  white,  red,  and  yel- 
low, from  the  mouths  of  the  lUione,  much  esteem- 
^ed,  being  called  marble  of  St.  Baume,  and  reputed 
equal  to  Spanish  brocalello.     White,  veined  uith 
grey,  from  the  department  of  Mont  Blanc,  very 
hard,  being  combined  with  silex.    Grey  and  white, 
^spotted  with  red,  from  Liege.     Of  a  liglu  coffee 
Bcolour,  with  white,  grey,  and  red  v^ins,  from  Bou- 
logne.   Of  Antih,  white,  with  veins  of  a  fiery  red. 
Lilac,  from  the  Pyrenees.     Black  of  Dinan,  bitu- 
minous :    it  is  sometimes    powdered   with  white 
^»pots.     Black,  or  rather  grey,  of  Namur,  much 
Hbscd  in  Holland*.     Isabella  colour,  with  trans- 
H|>arent  spots  of  deep  brown,  from  Mont  Rouge, 

*  •  Whfcrc  it  is  culled  biaenwe  stHn,  or  blue  moqp.     Hill,  pcrhniw, 

rght  Naoiur  a  town  in  Africu  ;  for  lie  gravely  afiirms  ihis  to  be 
N\uuuiika  marble  of  the  ancients,  which  is  lilcnlly  toto  ctrio 
r. 
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neai'  Paris,  Yellow,  witli  black  dendrites,  from 
Kouca.  Of  St,  Maximin,  department  of  Var, 
much  esteemed  in  commerce,  and  caUcd  portor^ 
or  tbe  gold-bearer,  because  in  that  of  the  best 
quality  it  18  black,  veineti  with  golden  yeJIow* 
White,  from  Civrai,  reputed  too  hard  by  tlie  mar- 
ble-cutters, wliile  tins  is  in  fact  a  perfection  of 
,  marble. 

Many  curious  marbles  ace  also  found  in  the 
isle  of  Corsica,  now  subject  to  France,  as  ibe  dpo- 
line  of  Corte ;  and  the  i&le  of  Elba  has  immense 
quarries  of  white,  veined  with  blackish  green,  and 
also  the  cipoline. 

The  Frencli  make  great  use  of  marble,  in  tables 
of  all  kinds,  &c.  &c. ;  to  which  practice  may  in 
part  be  owing  the  infrequency  of  conflagratioos, 
and  no  insurance  company  could  derive  tbeJeast 
advantage  in  that  country. 

Spain. — The  milk-white  of  Cordova.  Near 
Filabres  there  is  a  mountain,  about  a  league  \n 
circuit,  and  2000  feet  in  height,  which  is  one  en- 
tire block  of  the  purest  white  marble,  and  capable 
of  the  highest  poUsh.  This  smgular  mass  is  about 
three  leagues  from  Almeria,  in  Grenada.  The 
famous  palace  of  the  Alhambra,  at  Grenada,  is 
partly  constructed  from  the  white  marble  rocks 


*  DaCotU,  p.  £il3j  says  it  wu  much  used  ia  En^aoJ. 
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around  the  town  of  Molina,  in  New  Castile.  In 
"the  neighbourhood  of  Grenada,  white  saline  mar- 
ie, slightly  tinged  with  red.  Similar,  but  of  a 
finer  grain,  from  Badajos  in  Estremadura.  AV'hite, 
ivith  large  grey  spots,  from  La  Mancha*.  Grey, 
from  Toledo.  Grey,  veined  and  spotted  with 
white.  Black,  with  grey  and  white,  from  Moron, 
La  Mancha,  and  Biscay;  which  last  also  furnishes 
a  black,  veined  ^vith  ochre  red.  Violet,  elegantly 
spotted  with  bright  yellow,  from  Tortosa :  this  5s 
tlie  celebrated  br-ocafello  of  Spain.  Dull  red, 
veined  and  spotted  *vith  a  lively  red  and  shining 
white,  Tcscmb\\iVj2^  grioUe^ .  Of  a  dull  violet,  like 
wine  lees,  with  little  orange  spots,  from  Valencia. 
Flesh-coloured,  veined  with  white,  from  Santiago; 
and  there  is  also  an  entire  mountain  of  this  kind 
near  Antiquera.  Fawn-colour,  powdered  with 
grey,  Cortcgana,  Dull  red,  with  black  capillary 
eins,  Valencia.  Near  Morviedro  there  is  a  hill 
of  black  marble,  veined  with  white,  which  gradu- 
ally passes  into  a  yellow,  blue,  and  red  bricia,  at 
the  summit.  Red,  yellow,  and  white,  of  Molina. 
Red,  veined  with  grey,  from  Giiipuscoa.     The 


•  The  French  call  such  a  marble  Tigr/,  it  should  be  Ltopard/. 
Tlie  tiger  !^  barred,  ihe  leopard  spotted. 

tf  Griaite  seems  originally  (o  imply  a  large  deep  red  iherry.    'J'he 
round  dark  spots  might  occasioo  the  name. 


otlicrs  arc  Couchitic  aoJ  ^oopliytic  cnorbk^  and 

PouTCGAL. — ^The  mount^as  of  Armbo^ 
tmh  seme  esteemed  mofblies.    Tiiat  o£  Traocao  k 
a  pal^:  yellow,  witli  gpij  v^ns,  ^ncl  souif-iimts  f< 

Italy, — ^The  chain  of  the  Apcnniaes 
duefly  calcareous,  axkd  luUy  U)«  $ca;  of  qi 
ancieiU  monuments,  and  the  parent  of  ukmIg) 
sculpture  and  architecturej  it  is  no  - — ^  ■-  ti 

Jiie  Italian  ipRibles  liave  been  liii^hiv :ai 

•White  iDarble  of  Padua,  Pisa,  Piili,  and  tli&ncoo^^ 
all  used  in  architecture  b  Uieiiortbof  Italy.    The 
petliedra]  pf  Milan  is  built  with  &  ivUite  saUne 
^Oible,  veined  with  grey,  from  Mergozzo*.    Blaci^ 
nmrble  of  jBei'gamo,  of  the  most  pure  and  intODse 
tint,  and  iincst  polish,  whence  the  Italians  call  it 
paragonc.     filack  of  Como,  employed  in  the  ra 
tliedral  of  Sieiuja.     Deep  black,  with  pure  white 
veia9.     Polvei'vso,  or  powdered  marble  of  Pistoia, 
sprinkled  with  little  dots,  so  as  to  appear  dusty- 
White,  with  large  black  spots,  from  L^gv  ifng- 
giore,  used  in  the  decorations  pf  ipost  of  the 

*  The  priioitive  niarbJ«»  white,  witli  ftome  reicn  ofg^,  vodof 
which  the  cathedral  of  Milan  is  conbiniotcd,  leaves  in  ih«  (HUOtn 
leid  while  4|iiartyy  sand,  wiih  Boma  pynU»  «ad  ^ecuoiiU  li^oiu- 
Sau»8.  51771. 


BkS 


churclies  of  ^le  Milanese.  The  green  of  Florence 
fjelgiigs  to  t|ie  Rjagnesi^  as  does  th^  verde-dir 
Prado,  w)  called  fi^om  the  Utile  town  of  Prado, 
but,  as  others  say,  from  Corsica*.  Slate  blue, 
veined  uith  browp,  from  Mar^orre.  Of  Breina, 
yellovv,  with  white  spots.  Light  red,  spotted  witJi 
white,  from  tlie  Veronese.  Bluish  grey,  or  what 
13  called  blue,  of  Rosso f.  White,  with  little  spots, 
and  dots  of  blood  red,  frojai  Limj.  The  yellow  oi 
Sienna  i$  one  of  those  called  brocatcUiy  or  em- 
broidered, the  colour  resembling  the  yolk  of  an 
*=^»  i"  large  irregular  spotii,  surrounded  with 
vei/Qs  of  a  dull  purple.  The  commerce  with  Li- 
vomo,  strangely  corrupted  by  our  seamen  into 
Ixghorn,  has  rendered  this  marble  very  c9minoi^ 
in  England.  It  is  certainly  beautiiul,  but  far  in- 
ferior to  the  green  of  Anglesca,  or  tlie  rose,  spot- 
ted with  green,  from  Tircy.  Yellow,  veiixed  with 
black,  also  from  tiie  neighbourhood  of  SiennaJ. 
The  curious  marble  of  Florence,  stained  with  re- 
semblances of  ruins,  ^'c.  and  which,  with  the  den- 
dritic, might  be  styled  pictorial,  being  framed  like 

*  What  is  called  the  Egyptian  pwn,  U  a  poUnera  from  the 
vicinity  of  Genoa.  It  is  60  calletl  bocamc  it  rcscjnbK*«  lUc  verd 
mutiifuej  which  was  supprMcd  to  come  from  Egypt.  See  Da  Cott«« 
n.  SCO.  Pstnn  taya  it  is  from  Carrara. 
f  The  pavonazso  should  be  a  purple,  ox  dark  blue 
X  At  a  place  al>out  ainc  miles  Uistaut,  called  Mool  AnCQli^  3t 
iKr  head  of  the  vnlc  ni  KoaU. 
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jjictuves,  properly  belongs  to  the  marlitcs.   Onogl^ 
or  bright  red  inclining  to  yellow,   like  the  gem 
called  jacint,  from  Verona;  but  as  it  sometimes 
presents  aminonites,  it  rather  belongs  to  llic 
cliitic :  the  tomb  of  Pctrarca,  at  Arquoi,  recen 
engraved  bj'  Faujas,  is  of  tliis  marble.    A  dulJ 
red  nas  used  by  the  Romans  in  building  the  vast 
amphitheatre  of  Verona.     Six  leagues  from  Ve- 
rona Faujas  observed  a  singular  kind,  which  he 
calls  bonc-nmrble,  being  of  the  same  red  pastes 
with  a  greenish  shade,  and  presenting  large  white 
spots,  which  arc  petrified  bones;  but  he  has  n€ft 
explained   to  what  animal  they  belong.     Large 
columns  of  this  singular  marble  have  been  ex- 
tracted *. 
Sicily.  The  chief  marble  of  Sicily  is  red,  with  king 

stripes,  like  ribbons,  wliite,  rose-coloured,  and 
sometimes  greenish,  which  at  intervals  revolrcH^H 
forming  pretty  acute  angles.  This  singular  inar^^ 
ble  is  of  the  highest  value  f.  Bisachino  not  onlj^ 
presents  a  milk  white,  but  an  apple  green,  whie^^ 
takes  the  finest  polish,  probably  a  serpentine. 
Trapaiii  possesses  a  red,  with  deeper  spots ;  afld 
another  red^  spotted  with  green ;  not  to  mention 


•  Bmid.418. 

t  It  is  a  lieary  ferruginous  kind,  whence  our  marUe-cutt 
iiSieiUanjaiper.  It  it  perltaps  from  Giuli&no,  lo  tlie  loui 
«f  Siciljr.  a  spot  fftmout  for  products  of  ihi*  kind- 
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grey,  spotted  with  several  colours,  and  one  com- 
posed  of  s})Ots  red  and  yellow.  Castro  Nuovo, 
yellow,  spotted  with  red.  Taormina,  red,  spotted 
with  black,  or  a  deeper  red ;  yellow,  spotted  with 
wliitc  and  black ;  and  a  yet  more  singular,  green- 
ish, with  bright  brown  spots;  and  a  lilac,  with 
wavy  reflections.  Teinnini,  greenish,  veined  with 
white,  and  dotted  with  red.  Near  Sciacca  ap- 
pears a  bright  green,  waved  with  deeper  gieen 
•and  yellow.  In  the  river  Niso  are  found  /rag- 
nienls  of  red,  spotted  with  a  white  semi-trans- 
parent substance,  like  chalcedony. 

As  marble  so  much  abounds  in  Europe,  there 
was  no  occasion  to  import  it  from  the  other  con- 
tinents, and  their  products  of  this  kind  remain  of 
course  little  known.  In  Asia  Dr.  Shaw  men- 
tions a  dendritic  marble  of  Mount  Sinai,  which 
lias  been  confounded  with  the  pictorial  marble  of 
Florence,  as  appears  from  VVallcrius.  Persia  con- 
tains many  marbles,  mentioned  byChordin,  paiti- 
cularly  the  translucent  white.  The  kingdom  of 
Siam,  and  China,  also  present  edifices  of  beautiful 
wliite  marble.  Hindostan  does  not  appear  rich 
in  this  production.  Some  of  tlie  statues  and  mo- 
numents are  rather  of  a  coarse  limestone  than  a 
marble. 

The  African  marbles  were  among  tlie  most 
celebrated  of  antiquity,  when  the  nojtheni  part  of 


Aii«tir« 


Africaa. 


nouAitf  V.    CAfci^^ijCWfl. 
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that  continent  was  ppssesBcd  by  Uic  Egypi 
Corthaginiuns,  anU  varjoua  Greek  polonies,  aod 
afterwards  ruled  for  many  cen^gnee  k)'  ^  R^ 
mans.  As  tlie  intercourse  with  Italy  irc|i»mc<i 
fix^qucnt  till  the  seventh  or  eighth  ceatury,  there 
is  tlie  less  ocpasion  for  uonder  tliat  the  inftdilipo 
of  the  Roman  artists  should  have  preserved  the 
distinctions  of  some  African  marbles ;  and  a&liif&y 
are  not  numerous,  it  will  b^  more  satiafa£tory  to 
consider  tliem  all  in  one  point  of  view. 

'Wbtd  is  called  the  ancient  red,  alrtrady  de- 
scribed. This  is  dotted  oi  |K>wdered  with  white; 
but  there  is  ajiothei'  kind  with  white  spots. 

The  dark  red,  with  ^mall  uiangulai*  ^hitespota, 
must  also  be  classed  among  the  Atr\cun ;  and  tbe 
red,  witli  spots  like  flamie5.  Similar  marblca  ane 
called,fioriii,  among  which  is  a  white  or  gre}\  wUb 
purple  flames*. 

The  ancient  yellow,  according  to  Boot  and  Wal- 
Icrius,  and  n;any  ancient  autiioritie^,  wa3  from 
Numidia;  as  ^as  the  grey  y/\ih  yelLo>v  spob 
Pliny,  who  informs  us  tiiat  ships  were  built  for 
-tlie  sole  purpose  of  iniportijig  marblest,  no/enliuiu 
the  Numidian  and  Synnadic  as  being  varii-^cd 
by  ajt,  witli  inscrtcil  fragments.  He  rt])roauchta 
tlie  bad  taste  of  those  uho  altcrr*!   tltf  natun) 

•  For  (he  African  bricia  k«  Uic  OlMcniicj. 
t  aooni-  i. 


appearance  of  marble,  by  insertions  added  to  the 
natural  spots,  bo  as  to  represent  anitnals  and  other 
objects*;  whence  the  Numidian  was  diversitied 
with  artificial  eggs,  and  the  Synnadic  with  rich 
crimson  spots,  instead  of  the  dull  red  furnished 
by  nature  f.  In  anotiier  passage  he  says  that 
Lepidus  first  used  Numidian  marble  in  his  house, 
even  his  tljreshold  being  paved  with  it;  whence 
he  incurred  public  reproach  for  the  new  luxury  J. 
^Qur  years  after,  Lucullus  brought  a  marble  to 
Rome,  which  was  called  Lucullean,  being  blackj, 
and  found  in  an  island  of  the  Nile.  But  luxury 
assumed  a  far  wider  career,  for  ages  after  the 
time  of  Pliny ;  and  many  marbles  unknown  to 
■Uiat  illustrious  author  must  have  been  imported 
from  Africa,  and  other  countries. 


•   XXXV.  I. 

f  This  precious  marble  was  brought  from  the  very  centre  of  Asia 
Minor,  Sinnatta,  or  Synooda,  being  a  town  in  the  j;;reatcr  Phrygi«. 
Strabo  sayt,  lib.  xii.  "  Sinada  is  a  town  ofjio  great  lize^  before 
which  is  a  plain  of  about  s'luty  stadia,  planted  with  olive  trees. 
Further  on  is  Uic  village  of  Docimia,  an<l  the  quarries  of  SinaUic 
»tOQe  i  for  so  Uie  Romans  call  it»  but  die  natives  OorimiLe.  At  fint 
only  small  pieces  were  extracted;  now,  on  account  of  the  jirodigious 
luxury  of  the  Romans,  immense  and  entire  columns  arc  hewn  out^ 
the  §tone  approaching  nearly  to  the  aiahastrUet  in  variety.  ''Many 
loads  of  this  kind  are  carried  down  to  the  tea;  and  colomiu  and 
iahjes  of  admirable  size  and  beauty  are  exported  to  Rome.** 

See  the  Ap|»entlix»  for  a  fuller  account  of  the  Synnadie,  African, 
and  other  ancient  marbles. 

\  xxxvi.  6. 


^]0  l^OMAIN   T.      CALCAIBOPC. 

A  singular  marble  h  &tjU  known  to  be  found  it 
Sitifi,  in  the  nortJi  of  Africa,  being  the  proper  titr- 
quin,  because,  like  the  turcjuoiii.  it  is  supposed  to 
be  brought  from  a  country  subject  to  tlie  Turks*. 
It  IS  of  a  bluiAli  grey,  or  slate  colour,  with  spou 
of  siderite  or  hornblende ;  and  seems  to  be  one  of 
the  most  primitive. 

The  common  marbles  abound  in  America;  and 
the  conchitic  is  found  at  llie  height  of  12,000  feci 
in  the  Andes.  Tlie  following  observations  are 
from  Molina's  admirable  essay  on  the  natural 
history  of  Chili. 

'*  The  calcareous  stones  which  tliis  country  fur- 
nishes, arc  limestones,  marbles^  calcareous  spar, 
and  gypsum.    Among  the  limestones  some  are 
found  very  compact,  and  of  all  the  colom-s ;  as 
are  the  coarse-grained,  while  the  common  lime- 
stone is  white,  bluish,  and  grey.     Tlic  marbles  of 
a  single  colour  hitherto  discovered  are,  vliiie  sta- 
liiary  marble,  black,  greenish,  yellow,  and  grey. 
Tuo  mountains,  the  one  in  the  Cordelera  of  Gh 
piapo,  and  the  other  iu  the  marshes  of  Miiuhj  en- 
tirely consist  of  marble  in  zones  of  several  colours; 
but  in  such  strata  as  surround  die    mountains 
from  tlieir  base  to  the  summit,  with  a  symrnctn' 
tiiat  seems  an  artifice  of  nature.     The  variegatd 

*  Some  say  tarquin,  turcktno,  is  Jertved  fnmi  tlie  b]uecukMtf«f 
the  turquoii. 
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marbles  are,  tlie  grey,  with  white,  yellow,  and 
blue  veins;  green,  speckled  with  black;  and  yel- 
low, with  black,  brown,  and  green  irregular  spots. 
This  la5t,  the  quarry  of  which  is  at  San- Fernando, 
the  capital  of  the  province  of  Colchagua,  is  in 
great  esteem,  because  it  is  easily  wrought,  and 
hardens  in  the  air.  All  tlic  marbles  of  Chili  are 
generally  of  a  good  quality,  and  all  take  a  good 
polish.  Persons  who  have  had  occasion  to  ex- 
amine the  lower  Andes,  have  assured  me  tliat 
those  mountains  abound  in  marbles  of  different 
qualities,  and  nearly  of  all  colours ;  but  the  ac- 
counts I  have  received  are  too  superficial  to  en- 
able me  to  give  exact  descriptions  of  them.  In 
the  plains  near  the  city  of  Coquimbo^  a  white  shell 
marble  has  been  found,  somewhat  granular,  three 
or  four  feet  under  the  vegetable  earth.  The  sheila 
in  this  marble  are  more  or  less  entire,  and  give  it 
all  the  appeamnce  of  a  real  lumachclla.  The  bed 
of  this  marble  extends  in  length  and  breadtli  more 
an  three  miles;  its  tliickncss,  generally  about 
o  feet,  varies,  and  depends  on  tlie  number  of 
beds,  which  are  sometimes  five,  sometimes 
eight.  These  beds  are  almost  always  divided  by 
very  thin  layers  of  sand.  This  stone  increases  in 
hardness  in  pro{)ortion  to  its  depth.  The  first 
beds  only  present  a  coarse  friable  stone,  of  no  use 
but  to  make  lime :  the  following,  although  com- 


^act,  easily  yield  to  the  iron  instrum^ts  used  to 
cut  it,  and  raise  it  from  the  quarry ;  bat  in  builtf^ 
ing  acquire  a  sufficient  hardness  to  restsl  any  iniL 
pVfesRion  of  the  air  or  water.*'* 

Many  curious  marbles  are  also  found  In 
Spain,  and  in  North  America.  The  chief  quar 
ries  in  the  territories  of  the  United  Stales  arc  at 
Stockbridge,  and  Lancsborough,  Rfassachui 
Bnndry  places  in  A''ermont  and  Penn5vlvj 
Amf'iiia,  in  New  York ;  and  in  Virginia. :  s< 
of  which  fully  equal  the  iinest  specmiens  from 
Europe  f.  At  Marble  Town,  near  Hudson  river, 
are  quarries  of  fine  black  marble,  spotted  tritb^ 
ivhite  shells. 


STRUCTUaB    n,      COMPACT. 


This  division  has  scarcely  been  obsfrr^  bj 
mineralogists,  except  in  a  few  instances.  Accord* 
Ing  to  Werner's  system,  It  must  chiefly  belonp  to_ 

ithe  transitive,  and  the  floetz  or  horizontal  roci 
lome  few  examples  have  been  already  merttii 
if  very  compact  ancient  marbles,  with  a  fine 

ture  like  the  argillaceous  substances,  such  as 

pahmbinoy  and  tliat  which  resembles  ivory. 

called  CIrefek,  and  the  ancient  black  and  tcI1o< 

also  approath  to  this  division. 

•  Molina,  St.  Nat.  p.  77. 

t  Spaflbrd's  Gcueral  Geography,  Hudson  ISOg,  gvo.  p.  I9O. 
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of  fhie  marbles  used  in  tlie  Egyptian  tno- 
huments  appear  to  be  of  this  description,  and 
Wad  has  divided  them  into  two  kinds,  the  densum; 
and  the  lametlosum  granulart.  Of  the  former 
i(rc  stidw  white,  and  yelldwish  ^<•hitej  reddbh  and 
yellowish  grey,  and  IsdWla  yellow,  passing  to 
ycllort  ish  bfo^n*.  He  adds  that  the  lafiis  Troicus^ 
of  which,  according  to  Strabo,  the  pyramids  were 
chiefly  built,  must  belong  to  this  sort,  as  Nicbuhr 
says  they  arc  constructed  of  limestone  full  ofpor- 
pites,  or  nummulites,  drawn  from  the  mountains 
called  Mokattam,  but  anciently  Mons  Troicus. 
But,  according  to  many  specimens  and  recent  ob- 
servations, the  pyramids  arc  built  of  a  beautiful 
Sne  limestone,  which  often  contains  shells.  M, 
Kozi^re,  an  excellent  judge,  in  the  abstract  of 
Egyptian  mineralogy,  which  he  presented  to  me, 
regards  the  two  long  chains  of  mountains,  which 
confine  on  either  side  the  long  valley  called  Egypt, 
as  being  both  of  a  calcareous  nature,  tlie  sand- 
Stone  only  beginning  about  twenty  leagues  from 
tlie  cataracts,  a  little  above  the  town  of  Esneh. 
The  celebrated  tombs  excavated  at  Thebes  must 
of  course  be  in  limestone. 

Among  the  modem  marbles,  the  most  compact 
are  those  referable  to  the  marlites,  as  bemg  com- 


Aucieol. 


Modern. 


*  The  African  red  is  often  compact. 
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the  granular  i 
as  primith^J 


biocd  with  a  comiderable  quaali^*  of  argfl.  The 
others  have  seldom  attracted  especial  obtervatioci; 
aod  the  divbion  indeed  cannot  be  r^vded  as  of 
much  imporUnce,  as  even  in  geology  the  granular 
niarblea  cannot  always  be  regarded 
nor  tbe  earthy  as  secoixiary. 

Most  of  the  compact  marbles  also  contain  shell!!} 
so  that  they  belong  to  the  next  subdivtstoo. 

STRDCTtTRB   III.      COECCHnTC. 

OfBicyiMT^.  The  most  beautiful  and  celebrated  of  this  JcukI 
is  a  recent  discovery,  being  found  at  Bleyberg  in 
Carintliia,  where  it  api>eared  in  a  bed  of  common 
limestone,  above  a  veui  of  lead.  It  is  unfortu- 
nately brittle,  so  that  pieces  of  a  large  size  canoot 
be  obtained.  It  is  a  grey  marble,  or  fine  lime- 
stone, reflecting  the  red,  grcea,  and  blue  tints 
the  opal,  and  almost  with  equal  fire.  These  ex" 
quisite  colours  arise  from  the  laminar  naker, 
what  is  commonly  called  mother-of-pearl,  ofj 
kind  of  nautilus,  of  which  fragments  are  imbcd< 
in  this  splendid  substance;  tlieir  lustre  being 
bably  heightened  by  the  fine  reflections  of  n^ 
observable  iii  that  of  Elba,  for  veins  of 
pyrites  are  not  unusual  in  this  stone. 

The  name  of  Lumachella,  which  in  Italian 
ply  implies  snail  or  shell  marble,  now  begins 


■l>e  confined  to  this,  and  the  following  elegant 
kind. 

Amon?  theniraierous  marbles  discovered  in  the  LmnachciisL 
ruins  of  Rome,  is  said  to  be  Uie  beautiful  luirui- 
cbella,  ridiculously  styled  of  Astracan,  a  name 
which  has  embarrassed  Patrin,  who  discovered 
none  ^uch  in  llie  regions  around  that  city,  so  cele- 
brated in  the  OrUindo  Furioso,  and  tlie  romances 
of  the  middle  ages.  If  he  liad  looked  into  Ferbcr 
or  Born,  he  would  have  seen  that  it  is  a  mere  cor- 
ruption, owing  to  the  omission  of  one  letter,  the 
Italian  being  Castracana,  not  Astracana.  One 
kind,  according  to  Born,  is  called  castracana  ddla 
castelUna,  This  is  of  a  yellowish  white,  spotted 
with  little  grey  dots*. 

The  finest  lumachella,  reputed  ancient,  is  of  a 
deep  ^rown  colour,  and  contains  a  number  of 
shells,  which  form  little  circles,  or  semicircles,  of 
a  bright  golden  colour,  or  orange  yellow,  which 
appear  with  the  greater  lui>tre  from  the  contrast  of 
the  base.  This  may  be  regarded  as  the  most  sin- 
gular of  all  the  marbles,  Ferber  also  mentionj 
the  following  varieties : 

*  This  Casiracan  is  the  CftSlravan  of  Woodward  and  Da  Ctwia : 

fthc  Khcsroan  of  dAnvillc.     The  monnuius  of  Casifavan  extend 

%)chiud  Tripoli  in  Syria.    Sec  Pococke,  it.  <jS;  and  Maundrel't 

^'ravcb.    Tfary  arc  also  famous  fwr  «  marlitc  slaic^  with  impretfiuna 

«C  fi»b  and  9ea*sun :  Mode  Vil. 
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Greyish  brown,  witli  white  transpareut  veias. 

like  agate. 

The  same,  with  roae-coloured  stripes. 

Brownish  yellow,  with  small  black  shells. 

Willi  regard  to  Ujc  inferior  kinds  of  concliiti 
marble,  they  seem  to  have  been  little  r^rded  by 
the  ancients.  The  masters  of  the  world,  whether 
seated  at  Rome  or  Constantinople,  continued  for 
ten  or  twelve  centuries  their  preference  of  the 
Plirygian,  with  crimson  or  lilac  flowers ;  the 
periaJ  red  of  Africa ;  the  gR*cn  of  Laconia ;  and 
the  yellow  of  Numidia,  Among  the  capitai 
lours,  a  blue  alone  was  wanting;  but  it  is  also 
unknown  to  us,  and  perhaps  to  nature,  lazuUle, 
the  sole  rock  of  that  colour,  being  only  found  in 
dctaciied  masses;  a  circumstance  as  unaccountable 
as  that  there  should  be  only  one  shrub  witb  a  blue 
flower,  and  that  in  our  c];mate  confiaed  to  the  bo 
house. 

The  artists  and  dealers  i^t  Rome,  somi 
with  a  view  of  distinction,  and  sometimes  to  in- 
crease the  price,  may  apply  die  name  of  antique 
as  jewellers  do  tliat  of  oriental,  merely  to  tbe 
more  precious  kinds.  Such  perhaps  may  be  th 
marble  reputed  ancient,  and  commonly  st)'led  »l 
Rome  Pnnno  di  rrtorlOi  or  the  funereal  pall.  It  is 
of  the  deepest  black,  sprinkled  with  while  shdk 
like  snails,  each  an  inch  or  more  m  length,  si 


distant  and  rather  regular  intervals.  It  is  very 
scarce,  and  deservedly  in  high  esteem.  The  an- 
cient occhio  di  pavone,  or  peacock's  tail,  is  by 
some  called  a  conchitic  marble,  the  shells  forming 
large  circular  and  semicircular  spots^  red,  white, 
and  yellow*. 
^b  In  the  modern  kingdoms  of  Europe,  as  inferior 
'5n  taste  as  in  power  to  the  Romans,  many  kinds  of 
conchitic  marble  have  been  introduced  into  archi- 
tecture. The  pillars  of  the  venerable  cathedral 
pf  Durham,  a  monument  of  the  eleventh  century, 
are  constructed  of  a  black  marble  with  white 
shells,  but  both  of  a  dull  lustre,  Uie  quarries  of 
which  are  still  known  to  exist  at  no  great  distance. 
Of  the  black  shell  marble  there  are  also  tombs  in 
the  abbey  of  Melrose,  probably  from  the  same 

» quarry  with  those  of  Durham.    The  marble  of  tlie 
loorth  of  Scotland  is  chiefly  primitive. 
A  fine  black  marble,  with  white  shells,  is  found 
near  Bristol,  where  it  is  used  for  chimney-pieces. 
A  similar,  it  is  believed,  occurs  in  Derbyshire. 

*  Dn  Costai  p.  213,  says  the  peacock's  eye  '»  «  beftitiiful  marble, 
»f  a  bright  cinnabar  colour,  with  !i|)Ots  Aod  veins  of  milk  whiti 
:  many  of  the  spots  form  circle*  about  the  «zc  of  a  sixpence, 
lied  with  a  red  f^ound^  and  which,  from  an  imasrinsry  r*tem* 
:e,  hare  conferred  the  name.     It  lakes  a  hi|eh  polish,  but  is 
jcenemlly  much  cracked  or  Dawed.     It  matt  not  be  confoundtd 

[h  the  pavonaxto,  or  purple. 
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Purbeck  boasts  a  marble,  of  w  hich  tlic  shells  form 
grey,  blue,  and  white  circles. 

But  the  marble  cliiefly  used  in  our  ancicnt  t 
tliedrals  and  churclies,  was  that  of  Petworth 
Sussex,  which  is  thus  described  by  Woodward: 
peiwortii.  *>  Marble,  from  Petworth,  Sussex,  The  ground 
grey,  with  a  cast  of  green.  Tis  very  thick  set  in 
all  parts  of  it  with  shells,  chiefly  turbinal 
Some  of  tJiem  sccra  to  be  of  that  sort  of  river  ihi 
that  Dr.  Lister,  Ilisi,  Cochlear.  Angl,  p,  13 
calls  cochlta  viaxinia^  Jusca  sivc  mgrianis,  faS' 
data.  Several  of  the  shells  are  filled  nJth  a 
white  spar,  which  variegates  and  adds  to  tlie 
beauty  of  the  stone.  Tliat  spar  was  cast  in  lUe 
shell  before  this  w<is  reposited  in  the  mass  of 
viarblcy  as  is  dcraonsti*ablc  frou)  a  view  of  this  and 
other  like  masses.  Copif,  Nat.  HUt.qf  the  Earth, 
part  IV.  connect  2,  /i.  181,  c/  icqq.  second  £Jk. 
This  is  of  about  the  haixiness  of  the  white  Ge< 
noese  marble. 

"  The  slender  round  scapi  of  the  pillars  of  the 
Abbey  Church  in  Westminster,  and  of  the  Templt 
Churchy  are  of  this  sort  of  marble.  So  likesus: 
are  those  of  the  Cathedral  Church  of  Salisbiajf 
as  I  remember;  and  my  Lord  Pembroke  assuffs 
me  positively  they  are.  Some  persons  that  art 
less  skilful  in  these  matters,  fancy   thc-fic  re 
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that  occur  in  most  of  the  larger  Gothick  buildings 
of  England,  are  artificial ;  and  will  Imve  it,  that 
tbey  are  a  kind  of  fusil  ?7iarb/e,  cast  in  cylindrick 
moulds.  Any  one,  who  shall  confer  the  grain  of 
the  marble  of  tliose  pillars,  the  spar,  and  the 
shells  in  it,  with  those  of  this  marble  got  in  Sus- 
sex, will  soon  discern  how  little  ground  there  is 
for  this  opinion:  and  yet  it  has  prevailed  very 
generally.  I  met  with  several  instances  of  it  as  I 
travelled  through  England ;  and  had  frequent  op- 

ortunities  of  showing  those  w*ho  asserted  tliese 
pillars  to  be  factitious,  stone  of  the  very  same  sort 
w  ith  that  they  were  composed  of,  in  the  neighbour- 
ing quarries.  Camden*  had  entertained  the  same 
notion  of  those  vast  stones  of  Stone- Henge;  but 
is  fully  refuted  by  Inigo  Jones-^.^'X 

Da  Costa  mentions  a  black  coralic   marble, 
m  Wales,  widi  madrepores  an  inch  or  two  in 

ngth,  like  half  a  crown  when  cut  across.     It  is, 
he  says,  very  beautiful,  and  the  tomb  of  Sir  Tho- 
as  Grcsham,  in  the  church  of  Great  St.  Helen's, 
fonned  of  it     He  confounds  it  with  the  Kil- 

enny  marble,  which  he  says  is  much  used  in  Lon- 


"  •  In  his  BritaDDia,  p.  96. 
"  t  Slone-Hcngq  restored^  p.  33." 

1  Woodward's  English  rossiU,  i.  20.  The  marble  of  Brthcrsdcn 
KcQi  was  also  uoced. 
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doD)  and  which  contains  white  sparry  cast5  of 

shells,  both  turbinated  and  bivalve*. 

The  Derbyshire  marble,  of  a  pale  ash  coloi 
full  of  entrochi,  was  much  used  in  London 
tables  and  chimney-pieces  f. 

Good  marble  is  found  in  the  side  of  Bowfell^  in 
the  West  Riding  of  Yorkshire,  being  grej,  *ith 
cntrochites :  it  is  manufactured  at  Kendal^  and  is 
in  great  demand  at  Manchester  and  Liverpool. 
Bowfell  is  one  of  the  highest  mountains  in  En- 
gland, and  sends  waters  into  both  seas.  It  is 
about  thirty  miles  in  circuits- 
France  abounds  in  condiitic  marbles.  The 
red  of  Givct,  containing  cntrochi,  rather  belongs 
to  the  Zoophytic  structure.  The  department  of 
Aube  shows  a  grey  marble,  almost  formed  of  link 
shells,  ajid  some  large  ammonites.  Red,  with 
white  circles,  being  transverse  sections  of  shells, 
from  the  neighbourhood  of  Brest.  The  white  spots 
in  the  beautiful  red  griotU  sometimes  vvear  asl 
aspect^.     The  greyish  brown  of  Langres.     Deep 


*  That  supposed  from  Wales  is  In  fact  the  sane  with  that  oi 
Durham,  as  appears  from  Greshaoi's  tomb. 

t  Da  CosLa,  p.  835,  &c. 

%  Parkinson^  Organic  Rcmaias,  vol.  ii* 

$  Brard  says  that  the  red  ttpotii  on  the  grtotte  are  sheUs«  of  w1 
the  ouUtne  is  mazked  id  black,  p.  3&g :  ibis  is  rrom  the  dc 
•f  HerauU. 
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black,  M-itli  white  belemriites,  from  Narbonne. 
The  black  marbles  of  Flanders.  The  pearl  grey 
of  Nonette  in  Auvergne,  in  which  the  screw-shells 
are  changed  into  silex,  but  easily  polished. 

In  Italy,  some  churches  of  Lucca,  Pisa,  and 
Florence,  arc  decorated  with  a  brick  red  marble, 
containing  white  ammonites.  The  modmi  ochio 
di  pavone^  or  peacock's  tail,  pi-esents  round  spots, 
whitish,  bluish,  or  red,  beiJig  shells  cut  across. 
There  b  also  a  very  pale  yellow,  with  small  shells, 
clianged  into  white  transparent  spar. 

Spain  offers  tlie  conchitic  marble  of  Grenada 
and  Cordova,  of  a  deep  red  with  ss  hitc  sliells;  and 
that  of  Biscay,  of  u  deep  black,  wiili  sliells  of  a 
splendid  white.  The  pale  yellow  of  Portugal,  as 
already  mentioned,  presents  marine  bodies. 

The  marbles  of  Swisscrland,  Germany,  and  the  G«TO«iy»&c. 
orthcrn  regions,  often  belong  to  this  description; 
ut  if  there  were  not  some  striking  bingularity,  it 
would  be  unnecessary  to  enter  much  into  the  spe- 
cification. Those  of  Basel  have  astroites  and 
coi'alitcs ;  of  Brunswick,  Franconia,  &c.  belem- 

tes,  ammonites,  and  coclilitcs ;  of  Sweden,  ortho- 

ratites. 
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STRCCTUBS   IV.      ZOOPHYTIC. 

Of  this  the  ancients  appear  to  have  made  no 
use,  though  it  sometimes  presenls  varieties  at  once 
uncommon  and  beautiful.    A  fine  kind,  easily 
of  the  marblc-cuttcrs  at  Paris,  is  of  a  cbocolal 
brown,  with  white  madrepores  of  all  sizes 
descriptions,  beautifully  variegated  with  grey 
orckeo.     red.     This  is  the  celebrated  marble  of  Caen, 
Normandy,  which  may  be  called  the  madre| 
marble  by  way  of  eminence,  and  of  whfcJi  \>ca\ 
ful  tables  and  other  ornaments  abound  in   thatJ 
capital ;  even  those  of  tJic  traiteur,  in  the  gardei^B 
of  the  Tuilleries,  being  of  exquisite  elegance  and 
variety. 

"  The  marble  of  Caen  is  of  a  dull  red,  and  ft 
has  large  veins  or  branches  of  a  prrey  or  white  co- 
lour, which  are  solely  composed  of  madrepores, 
distinctly  perceptible,  either  in  the  form  of  si 
or  that  of  diverging  branches.     This  is  then 
excellence  a  madrepore  marble. 

"  Its  quarries  are  in  tlie  neighbourhood  of  G 
and  although  it  be  rather  coarse  and  coramoD, 
is  much  used  at  Paris,  either  for  the  tops  of  coi 
modes,  or  for  chinmey-pieces,   &c.     There  are 
tables  of  it  in  most  of  tlie  coft'ec-houses  of  Paris; 
aud  it  is  known  in  commerce  by  tlic  name  of  Caen 
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larble.     It  someuliat  resembles  that  of  Lan- 

guedoc;  but  is  more  cloudy,  and  less  lively  in  its 

colour,  and  does  not  take  near  so  fine  a  polish,"* 

^P    Another  singular  zoophytic  marble  occurs  in 

France,  tlie  ground  being  a  wine  red,  with  spots 

Ipf  dull  white  and  green;  the  latter  being  itself 
IBalcareous.  which  is  fer  from  common.  It  is  in- 
terspersed with  fragments  of  madrepores,  and 
other  zoophytes,  of  a  delicate  bright  red.     It  is 

^robably  from  the  south  of  France. 
Tiie  deep  red  marble  of  Givet,  widi  light  veins 
,^r  spotA,   contains  white  fragments  of  entrochi. 
That  of  Charlemont  is  veined  witli  white  and  red, 
^with  white  spots  of  madrepore. 

V    The   beautiful  marble  of  Languedoc,   or  St.    slBwwk. 

Baume,  is  of  a  fiery  red,  mingled  with  white  and 

grey,  disposed  in  convolved  zones.    Some  say  that 

^kthe  white  and  grey  parts  are  formed  by  madre- 

^pores.     The  eight  columns  which  decorate  the 

I      new  triumphal  arch,   in  the  Carrousel  at  Paris, 

are  of  this  marble,  which  is  one  of  the  finest  of 

I'      France. 
I     The  grey  marble  of  Mons  contains  entrochi. 
It  is  properly  an  orsten,  as  on  friction  it  yields  a 
nauseous  smell.     The  department  of  Calais  fur* 
i 


Brard,  36S.    ThatoTCanne,  here  alluded  to,  is  ft  ^rioite  of  ft 
Icep  rcd|  ftpottrd  with  while,  according  U>  Pati^t. 
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nishes  a  deep  red  marble,  with  gr^  spots,  of 
zoophytic  remains.  The  marble  of  St.  Anne,  in 
the  neighbourhood  of  Namur,  on  a  deep  grey 
base,  presents  white  zoophytic  spots :  that  of  Thi- 
laire  is  similar ;  and  that  of  Leff  is  pale  red,  with 
white  fragments  of  madrepores. 

The  starry  marble  of  Italy  is  li^t  grey  or  wldte, 
and  seems  to  be  entirely  composed  of  zoopbytic 
fragments. 
Snhfc  At  Roche,  a  league  beyond  Aigle,  is  a  quarry 

of  a  handsome  marble,  veined  with  red,  white, 
grey,  and  black.  It  is  polished  on  the  spot,  and 
is  much  used  at  Geneva,  and  tiie  Pays  de  Vaud  ; 
nor  is  it  unknown  even  at  Lyons.  Polished  tables 
of  this  marble  present  beautiful  madrepores,  and 
some  shells,  chiefly  pectenites;  but  they  have 
assumed  the  nature  and  grain  of  the  marble,  and 
the  shell  seldom  or  never  appears  in  its  ordinal 
form*. 

*■  Sauss.  10^2. 
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MODE  11.    KONITE. 


There  is  a  stone  universally  employed  in  DbtiDcUwi, 
architecture,  and  which  may  be  regarded  as 
intermediate  between  marble  and  limestone. 
It  appears  to  have  been  the  freestone  of  the  Fwesuuw. 
middle  ages,  calleil  ashler  when  only  roughly 
hewn;  and  is  also  the  freestone  of  Woodward, 
and  many  other  writers  of  mineralogy.  Mr. 
Parkinson  has  recently  confirmed  the  justice  of 
this  appellation,  by  informing  us  tliat  "  free- 
stone is  a  compact  limestone,  of  an  earthy  frac- 

pture.*' 

I  Yet  many  late  writers  have  inaccurately  ap- 
plied, the  term  freestone  to  a  very  different  sub- 
stance, using  it  as  synonymous  with  sandstone^ 
chiefly  indeed  with  a  calcareous  cement;  though 
it  has  also  been  extended  to  the  argillaceous, 

■  and  even  to  the  siliceous.  The  reason  given  for 
the  name  is,  that  such  a  stone  may  be  worked 
in  any  direction ;  nay,  Doctor  Kidd  informs  us 
"  that  sandstones  which  yield  readily  to  the 
chisel,  and  hence  called  siliceous  freestones,  are 
used  in  masonry,"  If  the  term  were  thus  ex- 
tended, it  might  also  be  applied  to  granite,  which 
is  used  iii  many  countries  for  the  commonest 
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habitations.  Even  calcareous  sandstone 
scarcely  be  called  a  fi^esione,  as  it  often 
quires  to  be  placed  in  tbe  original  dirfclioo  o^ 
its  layers  in  tbe  quarry,  else  itiviU  moulder  i^^ 
the  air;  which  is  also  the  case  with  some  lime- 
stones employed  in  the  public  buildiugs  at  Ox- 
ford, and  which  therefore  can  scarcely  be  called 
freestones. 

The  freemasons  of  the  middle  ages,  who  ap- 
pear to  have  been  the  successors  of  the  Knig 
Templars,  from  their  allusions  to  tbe  temp 
the   military   tinge    of  their  mysterious  rites, 
Avhich  formerly  excited  the  jealousy  and  revenge 
of  monarchs,  and  other  circumstances,  ap 
to  have  applied  the  name  freestone  from  a  y 
more  delicate  and  appropriate   circumstance, 
namely,  that  it  might  be  wrought  into  orna- 
ments of  the  most  minute  description*  such 
are  observable  in  the  cathedrals  and  other  publi 
buildings,  not  to  mention  the  crosses,  tombs,  a 
other  monuments,  of  the  middle   ages,  whi 
could  never  be  imiUted  in  any  sandstone, 
little  fleurets,  and  other  miniatures,  which 
admire  in  the  tombs  and  buildings  of  that  peri 
arc  sculptured  on  a  stone  of  the  finest  grai 
and  at  the  same  time  of  a  softness  most  ea 
obedient  to  the  chisel;  qualities  which,  if  fo 
iu  any  sandstone,  it  would  soon  moulder. 
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the  labo^rs  of  the  sculptor  would  scarcely  sur* 
vive  his  own  century*. 

The  original  acceptation  of  the  term  being  Nane. 
thus  lost,  it  has  of  course  become  vague,  and 
ought,  as  in  many  other  instances  in  the  pro- 
gress of  mineralogy,  to  be  exchanged  for  an- 
other, strictly  appropriated,  and  which  cannot 
be  abused.  As  this  rock  may  be  regarded  as 
thie  noblest  of  the  common  limestones,  and 
though  Greek  etymons  have  become  universal  in 
the  science,  yet  the  Greek  words  representing 
limestone  and  silex  have  not  hitherto  been  ad- 
mitted, the  appellation  of  Konite  is  proposed 
from  Kovia,  which  is  used  repeatedly  for  lime  by 
Theophrastus,  especially  in  the  last  chapter  of 
his  book  on  stones  I- 

Konite  being  merely  a  compact  limestone,  of  Ch«»ctcw. 
ar^arthy  fracture,  sometimes  coarse  and  some- 
times finer,  for  its  other  characters  tliose  of  lime- 
stone may  be  consulted.  There  is  sometimes  a 
slight  admixture  of  silex,  often  of  argil,  rarely  of 
magnesia,  which  however  has  been  found  by 
chemical  analysis  in  some  kinds,  as  those  em- 
ployed in  Westminster  Abbey  and  the  Cathedral 

*  Calcareous  sandstone  of  course  leaves  much  sand  in  the  nitrous 
*  keid;  while  konite  produces  none^  or,  in  some  kind*;,  a  very  small 
quantity. 

^  It  might  also  be  called  Oikiie,  from  its  use  in  building.  Tiraysj*^ 
'     Another  tana  for  lime,  has  been  oddly  applied  to  titan,  a  metal. 
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of  York;  and  that  fine  earth  must  ofconrse  im* 
part  some  of  its  usual  qualities,  of  onctnoas  soft- 
ness and  durability  ♦•  By  some  little  research  it 
might  probably  be  discovered  from  what  quar- 
ries the  stone  used  iu  our  cathedrals,  and  other 
ancient  buildings,  was  procured.    One  kind  wai 

orcacn.  even  brought  from  Gaen  in  Normandy,  metdy, 
as  would  seem,  because  it  was  known  to  the 
Norman  conquerors.  It  is  said  to  appear  in  the 
posts  and  lintels  of  the  castle  at  Kochester,  and 
in  many  other  places;  but  the  name  of  Caea 
stone  is  often  erroneously  applied,  as  for  instance 
in  the  abbey  of  St,  Alban*s;  while  we  know, 
from  authentic  records,  that  the  stone  chiefly 

Totienhof,   employed  was  from  the  quarries  of  Tottenhoe, 
in  Bedfordshire.     Not  contented  with  the  ma^ 
jestic  appearance  of  konite,  or  genuine  fr«^ 
stoue,  on  whose  soft  tinge  of  brownish  while  the 
eye  reposes  with  more  pleasure  than  on  tJie  glit- 
tering splendour  of  marble,  our  ancestors 
creased  the  magnificence  with  single  or  groo] 
pillars  of  Petworth  marble,  drawn  from  qaarrrn 
now  unknown,  near  the  town  of  that  name  in 
Sussex.    This  marble  is  oflen  ignorantly  called 
Purbeck,  while  it  is  totally  different  both  iu  co- 
lours and  composition.     The  stracture  of  the 


See  die  Mode  MagaesJaa  Limntone^  Ooauin  IV. 
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Pelworth  marble  is  even  singular,  as  the  shells, 
which  are  very  small,  seem  changed  as  it  were 
into  drops  of  spar  and  marble;  and  the  prevail- 
ing tints  are  a  faint  green  and  reddish  brown; 
while  in  the  Purbeck  the  tints  are  a  bluish  grey 
^r  ash,  and  a  dull  yellow  or  fawn  colour;  and 
the  shells  are  marked  by  litlJe  black  lines.  These 
pillars  of  Petworth  marble  adorn  the  cathedrals 
of  Canterbury  and  Salisbury,  the  Abbey  Church 
of  Westminster,  and  that  of  St,  Alban*3;  not  to 
mention  the  Temple  church,  and  Great  St.  He- 
len s,  in  London ;  and  probably  many  others 
might  be  noted.  The  contrast  of  this  beautiful 
marble  with  the  konite  of  the  rest  of  the  edifice 
must  have  been  striking  and  magnificent;  but 
at  present  all  is  equally  covered  with  a  white  or 
yellowish  \vash,  so  as  to  recall  the  memory  of 
le  whited  sepulchre,  app!ie*d  in  scripture  to  a 
hypocrite;  while  the  walls  ought  only  to  be 
cleaned,  and  the  pillars  polished  anew,  as  in 
some  sacred  edifices  of  the  Continent. 

tAt  present  the  most  remarkable  konite  used 
n  the  southern  parts  of  England  is  that  of  Port- 
and,  which  is  thus  described  by  Dr,  Wood- 
irard: 
"  Slonc  out  of  the  great  quarry  of  Portland, 
of  a  pale  or  whitish  colour,  composed  of  nu- 
merous small  roundish  grains,  not  unlike  the 
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Bmaller  ova  of  fishes.     They  split  in  the  cottin^ 
of  the  stone  j  so   that  it  is   capable  of  being 
brought  to  a  surface,  very  smooth  and  equaJ. 
Besides,  this  and  all  like  sorts  of  stone  that  are 
composed  of  granules,  will  cut  and  rive  in  any 
direction:  as  well  in  a  perpendicular,  or  in  a 
diagonal,  as  horizontally  and  parallel  to  the  site 
of  the  strata.    'Tis  for  this  reason  that  they  have 
obtained  the  name   of  freestone.     Then   these 
bear  the  injuries  of  the  weatiier  equally-  and  in* 
diflferently  in  all  positions:  whereas  all  the  stoi^^ 
that  is  slaty,  with  a  texture  long,  and  para/fef  i^| 
the  site  of  the  stratum,  will  spVtt  only  length- 
ways, or  horizontally;   and  if  placed   in  any 
other  position,  'tis  apt  to  give  way,  start,  and 
burst,   when  any  considerable  weight  is  laid 
upon  it.     Which   inconvenience  the  Portland 
stone  being  not  liable  to,  cutting  freely,  and 
being  of  a  colour  very  good  and  agreeable,  'tis 
made  use  of  for  the  better  buildings  and  woi 
about  London."* 

Da  Costa  calls  the  Portland  stone  an  alkalfoe 
sandstone;   and,   with   equal  error,   adds  that 
sandstones  have  obtained  the  name  of  freestones 
because  they  were  cut  in  any  direction. 
subjoins  some  account  of  the  Surry  stone 


*  Woodward* £uglt»fa  FostiU^  ITSQi  L  17. 
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Ryegate,  and  Godstone;  ivhich  last  is  said  to 
have  received  its  name  because  it  was  often  used 
io  churches.  They  seem  by  his  account  to  be 
icoarse  sandstones  with  mica,  now  chiefly  used 
for  ovens  and  hearths,  and  the  like  purposes. 

Konite  is  by  the  French  called  pierrc  de  iaille,  otberUnda. 
mocllon,  &c.    The    Italian   macigno   seems   au 
argillaceous  limestone  with  a  little  mica;  while 
the  tr  aver  lino  used  in  the  ancient  and  modern 
edifices  of  Rome  strictly  belongs  to  the  cal- 
careous tufas,  under  which  it  will  be  described. 
The  building  stone  chiefly  used  at  Edinburgh, 
especially  in  the  beautiful  new  city,  is  from  the 
quarry  of  Craigleith,  and  is  said  to  be  an  argil- 
laceous limestone,  perhaps  sandstone,  with  black- 
ish veins.    The  ancient  Romans,  whose  buildings 
are  alike  distinguished  by  magnificence  and  du- 
rability, chiefly,  like  their  successors,  employed 
the  travertinop  which  abounds  on  the  banks  of 
the  river  Anio,  and  is  reproduced  by  its  depo- 
sitions.    To  the  lasting  nature  of  this  stone,  and 
of  the  mortar  mixed  with  puzzolana,  which  also 
abounds  in  the  neighbourhood,  that  is,  to  cir- 
cumstances merely  accidental,  may  the  preserva- 
tion of  the  common  sewers,  and  other  works  of 
surprising  antiquity,  be  ascribed.     But  the  use 
of  konite  in  building  ascends  even  to  the  earliest     PyrtmiJa. 
ages,  the  pyramids  of  Egypt  being  constructed 
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Willi  thi^materiri.1;  which,  as  already  menlione^ 
seems  the  lapis  Troicns  of  the  ancretits.  'Iht 
Egyptiah  konite,  which  forms  a  whole  chain  of 
inountains,  extendhig  from  Cairo  and  the  front 
of  the  pyramids,  far  to  the  south,  i^somctioKk 
simple^  and  sometimes  contains  fthelU^  chiefly 
hummulitet),  which,  when  cut  across,  resemble 
grains  of  wheat  or  barley;  whence  the  faWe  of 
the  ancients,  that  the  workmen  employed  w^ 
reived  such  vast  quantities  of  grain,  that  much 
of  it  was  left  and  petrified.  Some  of  the  most 
ancient  edifices  of  Persia,  Greece,  and  Italy, 
are  also  built  with  konite;  but  the  minsof  Pocs- 
Inm,  and  the  temple  of  Agrigentum,  ate  of  cal- 
careous tufa. 

In  general,  writers  on  mineralogy,  while  t] 
are  often  occnpicMl  with  laborious  trifle5,  m 
strangers  to  the  chief  object,  which  is  the  utili 
of  the  substances,  Brongniart,  the  director  ol 
the  porcelain  manufacture  at  Sevres,  and  acci 
tomed  to  consider  objects  as  adapted  to  the  pt 
poses  of  human  life  and  manners,  has  somrtii 
deviated  into  utility;  and  his  account  of  tbc 
konite  thus  becomes  interesting, 

**  This  substance   is    the  ckanx  cnrbtmali 
^rossiere  of  Ilaiiy,  and  is  commonly  culled  pem 
ti  bdiir^  pierre  de  Laille,  and  mcetlon.     The 
ture  is  often  loose^  and  the  grain   coarse. 
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is  etaiiy  cut  with  any  iharp  inttrutnebt,  bat 
does  not  receive  any  polish.  .  The  fracture 
is  granular  and  dull;  as  are  also  the  colours» 
wliich  are  ivhite,)  grey^  and  Isabella  yellow. 
The  kinds  diO'er  greatly,  in^  the  finebess  p£>thdr 
grain,  in  colours,  and  dirriiiioiis  but  tbesd  dt& 
ferencea  only  inHuence  'their  use  for  distiact 
purposes,  and  do  not  depend  upon  their  originid 
positions. 

I  **  Some  have  a  very  fine  grain,  and  a  whitish 
colour;  but  iiave  little  hardness,  and  cannot  be 
employed  Except  in  sculpture.  Such  are  the 
stone  of  Tonnerre,  in  the  department  of  Yonne; 
and  one  of  those  quarried  at  Nanterre,  near 
Paris;  not  to  mention  other  examples. 
*v.fh  Others  haye.  A  coarser  grain,  while  their 
colour  IS  yellowish;  and  they  are  tender  and 
friable.  Such  are  the  stone  of  Conflans  Ste.  Ho* 
^iorine,  near  Paris,  of  which  the  beds  are  some- 
times two  j^rds  in  thickness;  and  that  of  St. 
Leu  and  Trossy,  in  the  department  of  Oise;  the 
beds  of  the  latter  bem^only  a  yard  thick. 

*'  In  fine,  others,  though  of  a  very  loose  tex- 
ture, and  of  a  very  coarse  and  visible  grain, 
although  even  composed  of  calcareous  sand  and 
agglutinated  fragments  of  shells,  &c.  possess 
nevertheless  great  hardness  and  solidity;  such 
as  the  stone  of  Saillanconrf,  near  Pontoise,  the 
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beds  of  which  are  90  thick  that  the  qmrrfjccmi 
cut  into  ont  mau.  It  is  re9efved  for  bridgei 
aiid  higbtrays*.  ^1 

*'  This  rock  seems  exclasively  to  belong  1^1 
the  depositions  of  coarse  sediment,  which  are 
far  from  the  primitive  mountains,  and  which 
approach  the  aliuTial  territory.  Although  it 
present  beds  of  great  thickness  and  extent^  it 
never  forms  mountains,  but  only  round  hills,  of 
which  the  skirts  sometimes  display  pretty  high 
precipices.  It  forms  the  base  of  many  plains 
such  as  in  France  the  plains  to  the  south  of 
Paris,  those  in  the  neighbourhood  of  Caen,  and 
others. 

"  The  beds  of  this  rock  are  very  distinct, 
being  horizontal,  rarely  inclined,  never  convo- 
luted  nor  bent,  and  commonly  divided  by  clay, 
marl,  or  sand.  There  are  sometimes  seen,  be- 
tween them,  infiltrated  goods  of  quartz  and  cal- 
careous spar,  as  at  Neuilly,  near  Paris;  or  thin 
layers  of  keralite  or  flint,  interspersed  with 
shells,  as  at  St.  Cloud  and  Sevres. 

"  These  beds  vary  much  in  thickness;  and  it 
may  be  observed,  that  they  are  thicker  in  the 
soft  kinds  than  in  the  hard.  The  latter  is  often 
in  such  thin  layers  that  it  is  used  in  aome  cobb* 

•  One  stone  in  the  parapet  of  the  c«Iebratc(l  brkige  of  KeuiU;  ii 
Uurt/-fouf  feet  in  length.    P. 
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1  m the  Cote  d'Or,  near  Dijon, inst^aioT 
'ilates,  to  cover  the  houses  ^  and  these  flat  stones 
have  received  the  absurd  name  of  lava.  This 
limestone  is  often  an  impure  mixture  of  calcareous 
sand  and  fragments  of  shells;  and  sometimes  con* 
tains  entire  shells,  which  are  generally  of  the  kind 
called  lUtoraly  because  th^  are  found  near  the 
shores  of  the  sea*.  The  limestone  of  the  neigh- 
bourhood of  Paris  is  full  of  great  numbers  of 
these  shells,  called  crrites,  or  screws,  which  are 
sometimes  so  abundant,  that  the  stone  seems 
entirely  formed  of  them.  There  is  found  at 
Weissenau,  near  Mentz,  a  bed  of  limestone, 
which  is  entirely  composed  of  little  limnes-f,  of 
the  size  of  a  grain  of  millet  seed. 
•■*  There  are  neither  veins  nor  beds  of  metals 
in  this  limestone,  which  only  contains  oxyd  of 
iron,  either  argillaceous  or  calcareous,  in  beds  or 
in  heaps;  it  is  also  said  that  carbonate  of  zinc 
has  been  found  in  it;  but  of  this  there  is  no 
proof.  Coal  is  never  found  in  this  kind  of  lime- 
stone; even  silex  is  rare;  and  sulphurets  of  iron 
excluded. 


*  Jt  may  be  observed  in  ihc  catacombs  under  the  city  of  pAru, 
that  the  shells  form  byen  betweea  ihe  bcds^  like  flint  in  cb&lk :  lo 
that  the  deposliians  must  have  been  at  succeisivc  [>eriods.     P. 
>  Tue  Linnsan  ounc  is  waniing. 
V  '   '        • 


♦'  But  if  the  difliereno^s  between  the  compact 
and  this  kind  are  oflUUe  consequence,  the  geo* 
logical  diflereoces  are  Numerous  and  importan^jH 
.    f*  This  limestone  is  employed  in  architectnr^^ 
th«  jolidity  of  some  pf  its  varieties,  and  the 
lidUl  wllich.iH  is  vrrougbt,  giving  it  great 
ts^eib i: It fis  coiled  jfi^rre  de  iaillcwheu'x 
large  mass^s^  and  mocllon  when  tbejr  do  not  ex 
ceed  fonn cubic  ieet>  • 

"  h  is  fiaequatly  dispersed,   being  rare 
Englaiidv  Had  common  in  Fnuioe,  **^"f^'nflv 
the  environs  of  Paris,  chiefly  to  tlie  >  i  {fa 

city,  from  Sevres  to  GentiHy.    Its  beds,  vbicit 
are  horizon  Lai,  extensive,  thick,  and  continuous, 
are  situated  between  cKalk,  wbicb  it  covers, 
may  be   obs^ed   at  Meudon,   and   gy^sumf 
which  covo^s  it  in  some  paints.     It  is  sdparaf 
from  tbe  qhalk  by  a  bed  of  biuisb  potteis*  cia 
Todiflcrent  parts  of  its  beds  distinct  nameab&Te 
been  applied*  according  to  their  quality* 
the  uses  for  which   they   are  destined.   .Ti 
which  is  of  a  fine  grain  and  compact  texture 
called  pkrrt  de  liais  *:  it  may  be  cut  ih  shsrp 
squares,  and  resists  the  weather  j  the  thickness 
of  its  beds  seldom  exceeds  eight  inches, 


*  In  the  eommon  dictionaries,  liait,  and  pime  de  tailU,  ti*, 
inmhuAjreestonf.    Sandstonr  is  grii. 
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fikrre  de  rocke  is  as  har4  4^  the  ^/9^'s  but  porous 
and  full  of  $hells;  tluckness  of  the  ^pds  about 
two  feet.  The  lambourde  is  a  tender  stone  wif.^ 
^  poarse  grain ;  the  bed^  beiug  abopt  three  feet. 
Th^e  three  qualities^  aud  others  which  we  omitf 
are  often  found  in  the  same  quarry. 
l,i*,*,  The  qiiarrit^s  which  furnish  the  best  budd- 
ing stone  u$ad  at  P^nSj  are  those  of  St.  Noni  in 
the  park  of  Versailles;  La  Chauss6e,  near  St. 
Germain  en  Laye^  Poissy;  Nanterrej  the  three 
last  yielding  stones  almost  as  beautiful  as  the 
Uais;  of  Saillancourt,  near  Poutoise;  of  Con- 
flans  Ste.  Honorine;  this  quarry  yields  the  finest 
tender  stones,  sometimes  seven  or  eight  feet  in 
thickness;  of  St  Nicolas,  near  Senlis,  which  is 
a  liais  i  of  St.  Leu  and  Trossy,  department  of 
Oise,  which  is  a  soft  stone. 

«'  The  soft  kin<ls  are  sawed  dry,  the  saw  hav- 
ing teeth  as  that  used  for  timber.  The  hard 
kinds  are  divided  by  a  saw  without  teeth,  by 
the  means  of  water  and  pounded  sandstone. 
But  that  they  may  not  decompose  in  the  air, 
they  must  be  placed  according  to  their  original 
beds,  for  very  few  will  last  in  the  opposite  po- 
sition. Several  porous  and  tender  kinds  are  sub- 
ject to  split  by  frost.  The  weight  varies  accord- 
ing  to  their  quality  j  thus   the  hard  stone,  of 
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Meudon  is  to  the  tender  stone  of  St.  Len  as 
to  17.    This  stone  being  generaUy  impure  yieU 
a  bad  lime."* 

This  important  rock  may  be  divided  into  V 
structures}  the  simple  or  entire,  and  tbatm; 
gled  with  shells,  or  the  Concbitic.    No  exampi 
of  the  Zoophytic  seems  to  occur  in  this  kind 
limestone,  which  is  of  recent  formation. 


STRCXCTURB  I.      BNTIRB. 

Aspect  1,     Fine-grained.    From  B!gypt 
From  Caen,  TonneiTe,  and  Nanterre,  France. 
From  Tottenhoe,  Bedfordshire. 
From  Portland. 

Aspect  2,     Coarse.     This  is  often  found  in 
same  quarries. 

From  Saillancourt,  near  Pontoise,  in  France. 

From  Portland. 

From  Scotland. 

Yellow^  from  Lyons,  the  chief  building  stone 
there  used. 

*  BroDgniarty  t.  S<H. 
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STRrCTURH  II.      CONCHmC. 

Aspect  1.     With  nummulites,  from  Egypt. 

With  cerites,  from  Paris. 

With  various  shells,  from  the  vicinity  of  Bath. 

The  pierre  de  tailk  used  at  Marseilles  is  a  con- 
chitic  limestone,  of  which  the  quarries  are  at  Cape 
Couronne* 


I 


MODE  in.    LIMESTONE. 

The  characters  of  this  rock  will  be  given  in 
some  distinct  Structures.  The  combination^  as 
of  the  former  Modes,  is  chiefly  lime  and  car* 
bonic  acid,  about  40  of  the  latter  to  50  of  the 
former;  whence  the  terra  carbonates  of  lime.  *^*I^|***'^ 
But  the  Modes  diifer  in  minute  particulars^  as 
already  mentioned. 

.  This  useful  rock  abounds  in  most  coontries. 
It  is  generally  burnt  to  make  lime  and  mortar  i 
but  is  also  employed  in  building,  and  sometimes 
in  making  roads,  though  the  siliceous  substances 
be  more  durable  and  proper  for  the  latter  pur-  ^^ 

pose. 

*  Sauw.  $tdl7- 


Oe^tk  It  is  often  full  of  marine  sbe1ls>  and  lies  snper- 
incumbent  upon  slate  or  sandstone  :  some  have 
even  confounded  compact  limestone  with  sand- 
stone. Patriu  has  observed  that  the  calcareous 
deposition  was  more  abundant  on  tlie  samfnit 
mountains  than  on  their  sides,  because  the  Joj 
scarcely  received,  on  a  hundred  fathoms  of  sui 
face,  the  same  quantity  with  ten  iathoms  of  \\ 
level  summit*.  Hence  the  latter  is  sometimes 
insulated  and  separated  from  that  of  the  plains, 
because  the  thin  beds  on  the  sides  of  the  moun* 
tains  were  worn  ^owu  by  the  watens;  and  as  the 
summits  of  the  mountains  attract  clouds,  so  un- 
der the  primeval  waters  they  must  have  attracted 
the  various  substances  contained  in  them. 

The  calcareous  chain  of  the  Pyrenees  is  far 
higlier  than  the  granitic,  containing  marine 
shells,  and  sometimes  assuming  the  combioalion 
called  orsten,  or  swine-stone,  a  sort  of  coarse 
fetid  marble.  Such  is  the  summit  of  Mont 
Perdu,  a  calcareous  colossus,  about  twenty  mil 
in  length,  and  four  or  five  miles  in  breadth,  wil 
an  elevation  of  10,500  fcet  above  tJie  level  of 
the  sea. 
BriciM,  Sometimes  the  calcareous  beds  on  the 
slopes  have  rolled  down,  and  the  broken 


*  Min.  ui.  16. 
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lave  afterwards  been  united  into  bricias, 
vhich  are  very  conimon  in  this  kind  of  rock. 
.  In  a  softer  state  these  beds  have  been  con-  Contorted. 
voLved>  in  various  contrasted  forms.  "  Saussure 
cites  tnauy  exanjples  of  the^^e  heaps  of  calcareous 
beds,  which  are  contorted  in  such  a  maniueras 
evidently  to  show  that  they  have  been  bent  by 
the  effect  of  the  force  which  parts  of  the  same 
beds»  in  a  higher  situation,  have  exerted  against 
them.  I 

.  "  Among  othersj  he  observed  iJiis  effect  in 
three  different  places,  on  the  borders  of  the  lake 
of  Luperne.  Tijc  one  near  the  mouth  of  thi^ 
Keuss :  <  The  bent  beds,'  says  he,  '  are  of  a  grey 
compact  limestone;  they  rise  froni  the  lake  iq 
a  vertical  position  j  they  then  bend  towards  the 
aouth-west,  and  on  that  side  become  concavfa^ 
To  the  north-east,  on  the  side  of  their  convexity^ 
a  hollow  presents  itself. 

*  On  closely  examining  these  beds,  they  ^re 
found  to  be  very  much  broken^  and  appear  to 
have  been  so  in  tl^e  act  of  bending,  and  even  hy 
the  force  that  bent  them/ 

"  The  second  place  is'  half  a  league  to  the 
northward  of  the  preceding,  likewise  on  the  bor- 
der of  the  lake  of  Lucerne,  on  which  Sa^ussurj^ 
sailed:  it  is  a  mountain  called  Axenberg.  *  From 
the  summit  to  the  foot  of  this  calcareous  moun- 
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Uin  beds  are  observed  in  the  form  of  ui  z>,  coni< 
pressed^  or  of  which  the  bending^  are  ye\ 
strongly  marked.  These  S  s  are  often  re] 
sometimes  in  contrary  directions^  and 
rocks  are  found  between  them,  whose  strati! 
cations  are  not  distinct.  When  these  contorted 
beds  are  closely  observed,  it  is  found  that  ihey 
a<«  often  broken  in  the  strong  curvatnres;  and 
this  proves  that  they  were  not  formed  in  that 
position.' 

"The  third  place  is  opposite  the  preceding^ 
on  the  other  side  of  the  lake:  '  It  is  a  mountain 
in  which  the  beds,  which  are  nearly  horizontal 
below,  turn  up  above  and  form  a  C,  whose  con- 
cavity looks  to  the  N.N.E.:  on  the  left,  or  to 
the  S.  S.W.  of  the  C,  there  is  a  large  hollow; 
and  what  is  most  remarkable  is,  that  the  beds 
which  adjoin  the  lower  branch  of  the  C  extend 
themselves  to  a  great  distance,  forming  a  moun- 
tain with  regular  and  horizontal  beds/ 

"  From  these  facts  Saussure  concludes  that 
these  dislocations  of  beds  are  produced  by  a  n^ 
foulemenff  or  repressure,  which  has  folded  tba 
over  each  other."* 

Calcareous  rocks  seem  to  be  comparal 
rare  in  Africa,  and  even  in  Asia.     As  layers  of 


*  Pairia  iti.  19. 
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It  are  Ibund  in  chalk,  so  layers  of  chert,  or  ke- 
ralite,  appear  in  limestone;  while  Lydian  stone, 
and  siliceous  schistus,  sometimes  intersect  the 
primitive  calcareous  rock. 

Limestone  often  presents  mural  precipices,  as 
in  the  Pyrenees,  and  sometimes  in  forms  ap- 
proaching the  artificial,  as  in  the  circus,  towers* 
and  cylinder  of  Marbois.  The  picturesque  ap- 
pearances of  Chedder  cliffs  are  on  a  smaller 
icale.  In  the  chain  of  Jura,  and  in  the  Py- 
renees, calcareous  mountains  have  been  ob- 
served, with  exterior  arrects  of  40  or  45  degrees, 
while  the  interior  became  more  and  more  verti- 
cal. Palassou  and  Pasumot,  in  their  descrip- 
tions of  the  Pyrenees,  have  observed  a  mountain 
of  limestone,  formed  of  oval  and  circular  concen- 
tric layers,  which  present  a  most  singular  ap- 
pearance. On  a  smaller  scale,  as  in  pisolites 
and  sinapites,  limestone  often  affects  the  orbi* 
^  cular  form. 
^L  Saussure  informs  us,  ^547)  that  the  chain  of 
^■nra  is  calcareous,  with  the  exception  of  some 
r  few  spots,  covered  with  calcareous  sandstone. 
I  In  §  1937  he  remarks  contorted  beds  of  compact 
^^imestoue,  which  he  says  of  course  must  be  sedi- 
Rnental,  not  crystallised,  and  must  have  been 
P  deranged  by  a  re/ouUmeni,    Nor  has  the  re- 


MS 


PiUkBtttr. 


inleffwnliiie   of 
iritk  graotilar,  emmped  this  great. 

Tbe  ffingobir  rode  which 
or  sea-date^  h  a  blackiA  argtUaeeoiB 
mber  of  a  soft  oowitaoet. 
•  Tlwt  granobrliiMMaofcu  primitirebasbeen 
long-ailiMreiL  Amaag  aany  other  re«aA«Mf 
■MmDlBtTO  of  this  stone,  tbe  scnpendoos  beifto 
of  Fluster  Aar  Horn,  Yungfrtto  Horn,  aitd 
Shreck  Horn,  or  the  Peak  of  Horrai;  ia  Sirino^ 
ioodydej^ne  especial  eooiipeatonifon.  Sans- 
WUSillfe  long  since  obserred,  that  it  often  pre* 
aents  loftr  spirea,  like  gratihe;  and  bcitt^  a 
flWkiftbt  de^iofition>  must  evince  that  graniu 
is  «o  likewise.  I<  appears  between  layers  of 
mica  slate  and  {rnei&j,  as  schistose  siderhe^ 
nUernates  with  common  slate.  Primittrelii 
stone  ia  commonly  white,  dark  iron  ^^rer,  or 
dish  hro^^n,  and  is  not  alii'ars  grandart  betl 
sometimes  compact.  It  sometimes  supplies 
place  of  q»iartz  in  mica  slate,  and  sometimes 
felspar  in  granitoid,  and  a  rock  of  Uie  go* 


t  Id.  13^6.     On  the  coastoT  Aunis^  ocnr  Kochcll*:!,  lil 
ca\\c^  gr^phi/fs  ore  forc^  lalo  the  mud  by  the  sea. 
boon  becohirs'a  hart]  9ioiip,'  ami  m's  called  the  fthdi-stone  of 
Mem'.  AdniLileUtiehellc,  lometU. 


ftm^kt^^Mjltis^apB^  taktaiMetms,  bat  in  Si- 
beria it  presents  rich  mines  of  .copper,  and  in 
tenth  AxMncm^Mns  of  gold  and  silter*  .  It  is 
•«aiarkable»  that'  in  limestone  the  shells  retaxii 
their  drigiaal  ibrni>  while  in  clay  slate  th^y  are 
compressed ;  a  circumstance  ascribed  to  the 
goeat  snbsidence  of  the  latter.  >  .Carems  are  sel- 
dom found  except  in  limestone,  theroek  beiog 
commonly  eroded  by  a  stream  of  water. 
,  The  Wemeriana. regard  limestone  as  of  three  FormatioiM. 
formations;  the  primary,  the  transitive^  and  the 
fioetz,  flat  or  horizontal.  The  second  often 
4X>ptains  coralites  aiid  madrepores;  butFaujas 
Itfaowed  a  mcidrepore  in  Carrara  niaible^  which 
ia  esteemed  primitive. 

:  .  Limestone*  fiddom  or  never  occurs  pure,  there 
|>eing  gedierally  a.  sinali  admixture  of  attgil, 
fotnetimesof  stlex,  sometimes  of  iron^  When 
Ihere  is  m&uganese  <it  forms  a  more*  tenacious 
fiAortar.     :     :,..-.  - 

'  ■  I       -.».■■  . « . . 

Aspect  1,  Common.  The'  chartiitets  mostly 
lebtrespolid  with  tb&s^  of  marble ;  bnt  the  mode 
ht  combination  -ttinik,  vary,  a^  it  is  not  ca|)able  at 

The  colours  are  wRfte,  grey^  bl^kyreddidh,  iiend 
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yellowish.     A  green  tint  may  be  suspected  to 
dicate  magnesia. 

(iranular  limestone  often  belongs  to  the  noble 
kinds  or  marbles;  it  is  also  often  found  mote 
fioft,  lights  and  coarse,  when  it  falls  into  this  di* 
vision. 

Grey  granular  limestone,  ^vith  calcarcoas  spar, 
from  Lusatia. 

The  same,  mixed  with  slate,  from  Saxony. 

Reddish  brown  granulai*  limestone,  with  slate, 
from  the  same. 

White  granular  limestone,  from  Stiria. 

White  sparry  limestone,  b  thin  shining  span- 
gles, from  China.  "  There  are  brought  from 
China/*  says  Born,  '*  tablets  of  an  oblong  square 
form,  often  marked  with  Chinese  letters ;  of  a  dull 
polish,  and  sold  as  artilicial,  under  the  name  of 
rice  stones,  being  regarded  as  composed  of  rice 
reduced  to  a  paste;  but  the  external  characters 
and  chemical  analysis  demonstrate  that  it  is  only 
a  sparry  limestone,  cut  in  these  forms."  A  like 
fabulous  idea  concerning  rice  has  been  entertained 
with  regard  to  iconite. 

Argillaceous  limestone,  which  naturally  splitf 
into  lentiles,  convex  on  both  sides,  which  mi^ 
seem  to  be  a  bricia  were  not  the  paste  absolutely 
homogenous.     Sauss.  ^  1377. 
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A  limestone,  con^taining  large  shells  full  of 
sand.     Sauss.  §  284. 

Aspect  2.  Micaceous.  Primitive  granular  lime* 
stone  is  often,  interspersed  with  mica,  and  some* 
times  with  orbicular  crystals  of  quartz.  It  has 
already  been  observed,  that  the  mere  mixture  of 
mica  can  never  be  understood  to  alter  the  deno-* 
mination  of  the  stone. 

Micaceous  limestone,  from  the  Alps. 

The  same,  from  the  Grampian  mountains,  in 
Scotland. 

The  substance  called  Cipoline  marble  is  often 
so  coarse  as  rather  to  belong  to  this  division. 

Limestone,  with  nodules  of  mica  and  of  sand, 
from  the  Pyrenees. 

A  micaceous  limestone,  in  which  the  mica  is  so 
i^undant  that  the  calcareous  mixture  is  scarcely      ^^ 
distinguishable.     Sauss.  §1811. 


STRUCTlRE   n.      COMVACT. 

Texture,  compact,  generally  massive  and  earthy, 
sometimes  schistose. 

--  .^Hardness,  from  the  gypsic  to  the  marmoric. 
JEiracture,  fine  4caly,  sometimes,  large  and  flat 
^conchoidal,  sometimes  unerv^n.  Fragments,  amoi* 
phous,  rather  sharp. 

VOL.  T.  So 
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Lustre,  dull.     Opake;  but  often  traiLsluocnft  on 

tlie  edges. 

The  most  common  colour  is  grey,  of  varioii* 
tiuts^  and  yellow  of  different  shades.  It  is  often 
veined  and  spotted  in  vEuious  fbnns. 

Primitive  compact  limestone^  from  tbe  Alps. 
The  same,  from  tlie  Grampian  mouutuas, Scol* 
kuid. 

Primitive  limestone,  with  garnetHi  iroai  tbePJ^ 
rcnees. 

Grey  compact  Hmestoiie;  intersected  nith  gni* 
nular,  from  the  Alps. 

Black  compact  limestone,  intersected  wkh  chert, 
from  Derbyshire. 

The  same,  with  spots  of  bitumen.  The  black 
colour  often  arises  from  tlie  bitumen,  as  appeifl 
from  the  stones  becoming  n-hite  when  calcined. 

Limestone,  of  a  dull  white  colour,  fipom  Port 
Rush,  in  the  north  of  Ireland.  This  aUxse,  iwhkit 
has  sometimes  been  called  chalk,  supports  tbt 
celebrated  basaltic  columns  around  the  Giants' 
Causey.  It  abounds  with  fos&ile  remains,  and  no- 
dules of  dark  tKnt :  for  the  dept!)  of  sixty  to 
under  the  basaltin  it  is  impregnated  in  a  sinjoitf 
manner  with  small  particles,  mostly  ovftl,  of  tit 
basaltin;  and,  from  the  mixture  of  colour,  hnir 
garly  called  viulattQ  stone.  A  nrast  singulai*  ^ 
ological  &ct. 
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STRirCTURB    III.      CONCHITIC, 


Mr.  Kirwan  mentions  a  sky-blue  limestone, 
frora  Abcrthaw,  in  Glamorganshire.  But  this, 
like  the  blue  marble  of  Narbonnc,or  the  blue  tur- 
quin,  appears  to  be  only  grey.  Dr.  Kidd  de- 
scribes it  as  light  blue,  or  grey  ;  and  says,  that  it 
is  common  in  Somersetshire,  and  that  it  only 
occurs  in  the  form  of  shingle,  or  large  pebbles,  on 
the  sea  shore  at  Abertliaw.  Tliis  colour  seems  to 
indicate  a  mixture  of  iron ;  and  such  limcstonesi 
when  calcined,  become  of  a  buff  colour,  and  fur- 
^^sb  a  harder  mortar  tfian  any  other. 

m 

"    Many  of  this  description  belong  to  the  noble 
division,  or  marbles,  not  to  mention  the  konites; 
but  many  also  are  of  a  soft  and  coarse  nature, 
whence  they  fall  under  this  Structure.     The  lime- 
stone containing  shells  is  generally  grey,  but  some- 
times  dull   white,   or  bro^vn.     Sometimes  even 
bones  are  found  in  limestone,  and  in  marble;  and 
aujas,  as  already  staled,  has  recently  observed  a 
markable  example  near  Verona,  where  a  fine 
lack  marble,  containing  petrified  bones,  is  worked 
large  columns.     Karstcn,  as  quoted  by  Gme- 
,n,  lias  also  mentioned  a  limestone,  containbg 
es,  which  is  found  at  Erfurt;  but  the  pieces 
m  tu  be  small  and  detached. 

S  o  S 
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NheU*.  To  enumerate  all  tiie  shells  contained  in  li 

stone  would  be  itifiuite;  nor  have  such  as  occur 
in  rocks  been  hitherto  carefully  distinguished  from 
such  as  are  found  detaciied  and  scattered.  It  will 
be  suflicient  for  the  present  purpose  to  meotion 
such  as  are  generally  inherent  in  large  masses  of 
limestone,  konite,  or  marble ;  thits  forming,  as  it 
M'ere,  a  constituent  part  of  these  rocks.  This 
subject  will  be  furtlier  illustrated  by  the  plates. 

It  has  been  observed  as  unaccountable, 
tlie  shells  of  those  fish  which  arc  called  Pc/asgS 
or  Oceanic,  as  inhabiting  the  unfatboaiablc  depths 
of  tlx!  ocean,  are  often  found  aC  tiie  greatest  ele- 
vations ;  while  tliose  which  approach  the  less  pro- 
found depths,  and  even  the  shores,  are  rather 
found  on  the  skirts  and  lower  hills.  If  tliis  ob* 
fccrvation  be  exact,  the  explication  seems  very 
difficult,  except  perhaps  that,  under  the  chaotic 
waters,  the  proper  purity  and  temperature  to  s 
port  animal  life  could  only  be  found  at  sach 
vations. 

The  shell  venerated  as  tlie  naost  ancient, 
imknowu  in   modern  conchology,   is   that 
the  Cot-nu  Ammonisy  or  horn  of  Jupiter  Ajnin< 
from  tlie  twisted  horn,  a  symbol  of  power  io 
images  of  that  deity.     In  the  middle  ages 
were  supposed  to  be  petrified  serpent*,  and  so 
times  fraud  has  cut  out  heads,  being  esteci 
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I  pious  memorials  of  the  miracles  of  saints.  If  they 
at  all  exist  at  present,  they  are  said  to  be  found 
microscopic  in  the  Adriatic  sea  5  but  a  contorted 
!  species  of  nautilus  has  often  been  confounded 
M-ith  Cornu  Ammonis,  The  petrified  are  styled 
Ammonites,  the  Gi^eck  termination  in  this  and 
the  other  shells  marking  their  stony  nature.  Am- 
I  monites  occur  of  all  sizes,  from  half  an  inch  in 
diameter,  as  those  which  form  the  singular  Dor- 
chester marble,  to  six  feet,  or  the  size  of  a  coach- 
%vheel,  as  some  have  been  found  immersed  and 
converted  into  chalk  at  IMargate. 

The  nuramulites,  or  porpitcs,  occur  in  the  lime- 
stone of  Egypt  and  of  France,  being  thin  shells, 
or  rather  movable  opercules  or  covers  to  protect 
some  shell-fish*    Belecnnites*,  another  embarrass- 
ing form,  arc  generally  found  detached.     Entro- 
litcs,  or  joints  of  the  sea-star,  are  very  common, 
le  enciinites,  other  joints,  resemble  lilies. 
To  proceed  to  the  univalve  shells  :  nautilites 
abound   in  many  limestones  and  marbles;   and 
imetimes  retaining  tlieir  original  lustre,  impart 


*  Perhaps  these  may  bu  !»pine»  uf  a  large  pclasgUn  sca-urchixu 

le  porpite  lias  at  lust  been  obsened  alive  in  the  South  Sea.     See 

curious  plfttcs  to  the  voyage  of  Peron,  Paria  1808,  4to. ;  where 

rich  and  interesting  dsliueations  of  the  zoophytes  and  mollusfci 

very  new  and  striking. 
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singular  beauty  to  the  opaline  marble  of  i 

hnthia. 

Lituite. 

Orthoceratite. 

Conite. 

Buccinite  (Trumpet). 

Bullite  orGlobosite* 

Turbinite  (Screw-shell). 

DenLalite. 

PatcUite- 

Cochlite  (sea-snail). 
Among  the  bivalves: 

Solenire  (Razor-sheath). 

TcUinite  (Limpet). 

Dionite  (Venus)  Dione. 

Aphrodite  and  Ilysterolitc. 

Chamite  (Clam). 

Pectenite  (Scallop). 

Ostracite  (Oyster). 

Anomite  (Gryphite). 

Mytelite  (Muscle.  Mya.). 

Pinnite(Nakcr). 

The  chief  multivalve  shell  observet 

state  of  petrifaction  is  Lepadite,  or  Balanil 

Several  crabs,  &c.  are  discovered  apart: 

beautiful  little  tortoise  ii)  flint  was  found 

friend  Mr.  Knight,  upon  his  estate  of  AJ 
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ibridgeBhiie,  being,  it  is  believed,  an  unique 
^^ample. 

^ft  Echinites  singularly  abound  in  Uie  chalk-pits  of 
^England,  with  cockles,  &c.;  but  tiiey  are  easily 
separated,  and  of  course  foreign  to  the  present 
purpose. 

Liine^tone,  with  ammonites,  from  Dorsetshire. 
r        With  belemnites,  Thuringia.     They  may  per- 
Hbaps  have  been  mistaken  for  bones. 

With  orthoccratites,  Erfurt. 

With  nautilites,  Upper  Austria. 

With  strombites,  Jena. 

With  cochlitcs,  Norway. 

With  chamites,  Mont  Martre. 
•^^  *  With  gryphites,  Alsace. 


rmucTURB  IV.    zoophytic. 


Zoophytes,  including  the  mollusks,  also  abound 

common  limestone.     They  are  of  many  varic- 

^es;  as  the  turbinated,  the  porpite,  the  fungite, 

e   astroite,    &c.      Among   them   may   also   be 

ssed  the  niilleporite,  the  celleporite,  the  entro- 

ite,  either  in  many  or  single  joints,  and  of  several 

ieties,  the  gorgonite,  the  coralite»  and  the  en- 

ite.    Tlie  trocliite  is  a  word  used  by  some  for 

joints  of  tiie  entrocbite,  which  can  scarcely 
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be  difitingaished  from  those  of  the  encnnile,  ri 

marked  by  tlie  lily  at  the  suiumit. 

LuxiCbtone,  with  nunomuliteti,  from 

With  entrodiites,  Derbyshire. 

With  madreporitcs,  from  Gothland. 

Numerous  other  examples  may  be  added, 
all  countiies ;  exclusive  of  tlie  mere  calcarcoi 
petrifactions,  wliich'are  found  slightly  adi 
or  apart. 
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This  kind  is  so  called  from  it3  appearance, 
resembling  conglomerated  peas;  and  is  chicd' 
brought  from  Carlsbad  in  Bohemia,  where  it  con- 
stitutes a  large  bed.  It  is  of  a  yellowish  whi 
and  the  imaginary  peas  are  in  elegant  conccnl 
layers  of  white  and  brown,  formed  around  a  graio 
of  sand,  like  pearls  in  the  shell.  Cronsledt  ha$ 
with  some  propriety  ranked  it  among  Uie  sinters 
or  depositions. 


rraucnrRB  vi,    binapite. 

In  this  the  orbicular  accretions  are  smaller 
than  in  the  former;  the  structure  quite  distiact, 
and  more  compact.  The  name  is  derived  from 
mustarcl  seed.  Some  call  it  vieconiie^  from  the 
seed  of  the  poppy;   while  others  use  the  terra 
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^ooliie.  from  tfae 


or  rue  of  fish ;  but  as  this 


eggs  or  rue  oi  nsn :  out  as  tnis  ap- 
pellation might  imply  tiiat  the  grains  equal  the 
eggs  of  hirdS)  it  is  ambiguous ;  not  to  add  that, 
as  the  substance  was  really  supposed  to  be  the 
petrified  roes  of  fish,  whence  the  English  roe- 
stone,  it  is  better  to  dismiss  a  term  leading  to  erro- 
neous ideas.  The  analogy  between  pisolite  and 
'  sinapite  is  also  preferable,  both  being  derived  from 
[     tlie  vegetable  kingdom, 

^B  This  substance  is  far  more  abundant  than  piso- 
^  lite.  According  to  Gmelin,  it  is  frequent  in  the 
1  stratified  mountains  of  Gothland,  Saxony,  Thu- 
I  ringia,  Brunswick,  Frftnce,  Swisserland;  forming 
ample  and  often  repeated  strata,  of  a  dull  grey  or 
brown  colour;  and  sometimes,  though  rarely,  pre- 
nting  animal  remains. 

The  Ketton  stone  of  Rutlandslurc  is  a  fine  ex- 
pleof  this  kind  of  rock. 
Sinapite,  from  Iceland. 
The  same,  fi*om  Ketton. 
The  same,  of  a  still  finer  grain,  fix)m  Bath. 
The  ^amc,  from  the  various  countries  mentioned 
y  Gmelin,  where,  as  it  forms  vast  beds,  it  cannot 
classed  among  the  depositions. 
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MODE  TV.    ALABASTRTTE. 


t^nritau  The  substances  called  alabastnan  and  oli^ 
hasirites  by  the  ancients,  are  well  kno^m  to  66 
merely  calcareous,  a&  they  effervesce  wvtii  i 
trous  acid ;  whereas  the  moderas  have  app\ic 
the  name  of  alabaster  to  quite  a  distinct  sub- 
stance* impregnated  with  the  sulphuric  acidj 
that  the  nitrous  can  produce  Doedect. 

The  classical  writers  of  antiquity  more  it 
quently  use  tlie  word  clabastrltet  than  ^/a- 
basirum ;  and  it  seems  therefore  far  more  ^oper 
to  retain  the  former  name  for  the  ancient  a\^ 
baster,  than  to  apply  it  with  some  writers  to  ihf 
modern.  In  general  it  is  distinguished  by  its 
yellow  colour,  especially  mentioned  by  Plinyi 
and  often  by  brown  stripes  arising  from  sue- 
cessive  depositions,  with  some  resemblance  of 
the  layers  of  the  onyx,  whence  the  onyx  tabid 
and  pavements  of  the  ancients.  For  alabasl 
is  acknowledged  to  be  a  mere  deposition  froff 
superincumbent  rocks  of  marble  ^  and,  with  sti^ 
lactite  and  stalagmite,  forms  the  sinfer  of  the 
Germans;  while  alabaster  is  an  original  rod 
and  is  even  found  primitive  in  the  Alps. 

Of  this  remarkable  substance,  so  well  known 
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a  Roman  luxury,  Pliny  gives  the  following  ac* 
;ount.     **  Our  ancestors  tlicught  that  onyx  was 
>nly  produced  in  the  mountains  of  Arabia,  and 
n  no  other  region;  but Sudines adds Carmania*. 
\t  first  only  drinking  vessels  were  made  of  it; 
3Ut  afterwards  the  feet  of  beds,  and  even  seats. 
Cornelius  Nepos  says  that  it  was  reputed  a  great 
wonder  when  P.  LentulusSpinter  displayed  am- 
phora;  of  onyx  as  large  as  Chian  casks;  yet  five 
years  after  he  saw  columns  thirty- two  feet  in 
length.    But  from  more  refinement  in  the  choice 
of  this  stone,  four  columns  of  a  middling  size, 
placed  by  Cornelius  Balbus  in  his  theatre,  were 
esteemed   monuments    of  surprising  grandeur, 
We  have  seen  more  than  thirty  in  the  dining* 
hall  which  Callistus,  well  known  by  his  power 
among  the  freemen  of  the  emperor  Claudius, 
had  erected  at  great  expense. 

"  Some  have  called  this  stone  alabastrite ;  and 
of  it  little  pots  or  boxes  for  ointments  are  formed, 
as  in  them  it  is  supposed  to  be  less  liable  to  cor- 
rupt f.     When  calcined  it  is  also  used  for  plas- 

^p*  So  Brotier't  edition :  some  read  Gcrmnny. 

•f  Hence  the  name,  which  implies  what  cannot  be  uken  ht>M 
of;  because,  as  commonly  supposed,  thcx  little  pou  had  no  han- 
dier Bui  may  it  not  imply  ihe  slippery  smoothnese  of  the  pot  or 
of  the  stone? 

Nardj  pamu onyx.   Hok*. 
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ter.  It  is  prodnced  towards  Thebes  io  Egjrp^ 
and  near  Damascus  in  Syria;  but  tbis  last  is 
white,  and  little  esteemed.  The  best  U  from 
Carmanta,  the  next  from  India,  and  a  valoable 
sort  is  also  fonnd  in  Syria  and  Asia  Minor. 
The  worst,  and  without  any  eplenduur,  is  that 
of  Cappadocia.  They  are  chiefly  approved 
when  of  a  lioney  yellow,  with  orbicular  clouds, 
and  little  translucent  It  is  esteemed  of  litdt 
value  when  of  a  horn  colour^  or  white,  or  of  ^ 
glassy  appearance."* 
Pliny  then  mentions  that  the  Lygdine  uiarbiQ 

Alahattmm  Menu  to  have  beco  more  geiMmUy  used  ia  later 
times :  atm  alalastris  ungucnti,  s3)-s  theauihm  o(  \i\e  wrttV ualbcd 
to  Pctronius  Arbiter  j  and  who  has  deceived  all  tlie  criiic*,  for  be 
surely  flourished  about  the  time  ofEIagabalui;  and  hi*  keen  Mlbt 
u  directed  against  Uie  mannen,  ukI  not  Nero,  or  ahj  particiafav 
|iCf«oa.  The  learned  reader  may  coiuider  the  list  of  prea^ii^ 
p.  £11,  edit.  1G69,  and  may  comjiare  many  other  ]iasugc»  »iih  d» 
Hutoria  Augusta  Scriptorrs,  which  form  llic  be»i  introductioa  to 
this  strange  work.  See  aUo  the  arguments  ia  the  pr«fi&cc  of  Hi* 
drianidcs,  or  HadriaQ  dc  Valois,  which  indicatrsa  verse  taken  from 
Statiufl,  and  refers  this  satire  to  the  age  of  GaUienus.  The  eaatetU 
forriilas,  used  by  thisauihor*  is  finC  iotroduood  in  that  teiue  tf 
Apuleius. 

yjiabasttum  is  also  put  absolutely,  by  other  writers,  for  abtt^ 
nialaiter,  commonly  used  to  contain  ointment.  That  poured  d 
the  feet  of  Jesus  was  in  **  a  box  of  alobuter."  John  xii.  3,  vd 
other  evangelists.  It  was  a  sacrifice  of  her  toilette  by  M*ry  Mv* 
dalen. 

*  xxxvi.  17. 
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of  Paros  was  next  in  esteem  for  preserving  oint- 
menU;  and  it  is  probable  that  this  name  did  not 
extend,  as  is  supposed,  to  the  marble  of  Pares  in 
general,  but  was  confined  to  stalactitic  portions 
found  in  certain  cavities.  Though  this  sub- 
stance be  merely  an  infiltration  from  surround- 
ing rocks,  yet  it  sometimes  fills  immense  caverns, 
so  that  tables  may  be  seen  in  Italy,  and  some 
even  in  England,  of  eight  feet  by  four;  being 
entire  slabs  of  the  most  beautifully  veined  ala- 
bastrite,  commonly  called  by  the  artists  oriental 
alabaster.  The  veins  seem  to  be  chiefly  of  a 
ferruginous  nature.  When  iron  is  absent  the 
substance  may  remain  of  the  purest  white;  as 
the  grand  and  singular  depositions  in  the  well- 
known  grotto  of  Anti-Paros,  one  of  the  wonders 
of  the  world.  But  this  pure  white  kind,  being 
of  a  very  soft  and  fragile  nature,  was  little 
esteemed  by  the  solid  taste  of  the  ancients;  and 
is  seldom  used  even  by  modern  artists,  except 
o  minute  and  trifling  ornaments,    I'he  yellow 

d  veined  kinds,  on  the  contrary,  are  hardened 
by  the  presence  of  iron,  so  as  to  scratch  marble, 
ivhich  may  alsQ  be  dbne  by  portions  of  the 
•white,  as  the  softness  rather  arises  from  the  lax- 
ity of  the  grain,  probably  from  the  want  of  com- 
pression. 

In  modern  times  alabastrite,  equal  to  the  aa- 
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aeot,  vitli  brovB  vdiB,  lut  beca 
pieoesaiMoot  M&ftrc,  near  Para;  bofc  those  of 
Spain  are  in  rDckjtnaKS,  and  of  great  bcanty. 
Itta  and  tbat  tbe  tetrUorj  of  Voitena,  in  Ti2s- 
caaj,  affonb  ao  less  tkmn  tarantjr  iiBaitriilt 


agaftD-akba^i 
OS  accoont^l 


OTTAoa.       u  Tbosr  most  esteemed  arc  tbe 

lets,  to  which  this  name  is  giren,  os 

fineness:  and  the  oDrr*alabasler%  wUdi  1 
clear  and  distinct  layen,  of  difierent  co- 
loitTs,  all  of  them  oadalafeed  and  ii=stoooed,  wttii 
saKant  and  re-entermg  angles,  like  tbe  xooe$ 
of  fortification-agates,  and  of  vtttb  the  whore 
fbrnss  a  figure  nearly  circolar.    The  formalion 
of  these  zones  is  owing  to  a  plaj  of 
lisationt  like  that  of  agates;  and  in  like  manner 
tiiej  are  always  found  exactly  pamUd  among 
tbemsehres,  whatever  may  be  the  i 
of  their  course.     A  perpetual  circulation 
place  in  the  interior  of  tbe  alabaster,  while  it 
still  in  its  native  site,  which  arranges  tbe  varioQS 
particles  of  which  it  is  composed,  according  to 
bws  determined  by  their  mutual  a&nitiesw 

<'  The  ony^^alabastef  is  sometsmea  bnaoi 
sheets  on  a  horizontal  plane;  and  then  thffc 


*  Patrin,  iii.  110.  In  the  catalogue  or  I>»%uAy  ii. 
obterved  that  the  uicienl  aJabflften  «rem  pcobAbK  bom 
thv  ijim«  sorti  ibouod  there. 
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layers,  instead  of  forming  i-e-entering  courses, 
describe  straight  lines,  or  slightly  undulated; 
and  as  these  layers  are  of  lively  marked  colours, 
such  as  the  white  and  rod,  cameos  may  be  made 
of  thera>  as  tliey  are  of  onyx-agates. 

"  The  onyx- alabaster  of  Sienna  is  of  the  ut- 
most beauty:  it  presents  layers  of  three  bright 
and  distinct  colours;  yellow,  red,  which  isopake, 
»ad  white,  which  is  very  transparent. 

*'  The  otiier  alabasters  of  Italy,  which  arc 
most  valuable,  are  the  agate-alabaster  of  Sienna, 
which  is  nearly  transparent,  and  of  a  fine  uni*- 
form  yellow, 

"  The  alabaster  of  Montanto,  in  Tuscany, 
vvhich  is  yellow,  semi-transparent,  witli  undu- 
lated white  veins. 

"  The  alabaster  called  Pecorinoy  which  is 
Dspareot,  of  a  uniform  fawn  colour,  or  min- 
led  with  brown  veins. 
*'  The  isle  of  Alalta  also  furnishes  various  ala- 
basters, and  particularly  on€  of  the  colour  of 
X,  like  the  agate-alabaster  of  Sienna ;  its  paste 
of  the  greatest  fineness,  and  of  a  beautiful 
semi-'transparency.  In  the  Museum  of  Arts  is 
seen  a  statue  of  Minerva,  nearly  as  large  as  life, 
of  a  similar  alabaster,  which  is  much  admired. 

«  Tlje  name  of  oriental  alabaster  is  given  to 
lUat  which  adds  to  a  fine  pa^te  lively  suid  distinct 
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colours,  and  a  bardness  %vhich  renders  it  suscep- 
tible of  a  fine  polish.  In  general,  the  denomi* 
nation  of  oriental  stone  implies  less  the  oatire 
place  of  the  stone,  than  its  intrinsic  ^^ue;  thus 
in  Italy  and  France  alabasters  are  found  iv/iich 
deserve  the  epithet  of  oriental. 

**  The  celebrated  sculptor  Puget  discovered 
near  Marseilles  an  alabaster,  so  transparent,  that 
the  eye  could  penetrate  into  the  interior  of  tlie 
substance;  and,  to  the  depth  of  tHO  iingen, 
trace  the  beautiful  tints  with  which  it  was  co- 
loured. 

"  Gucttard  says  that  the  waters  of  Alx»  in 
Provence,  form  a  deep-brown  alabaster,  m\ng\ed 
with  whitish  zones,  which  make  it  resemble 
the  oriental  kind.  This  alabaster  is  found  la 
an  ancient  conduit,  built  by  the  Romans,  which 
brings  the  water  from  a  spring  about  halfi 
league  from  the  town. 

"  Tliis  aqueduct  was  entirely  filled  by  ihiJ 
beautiful  alabaster,  which  presented  distinct 
layers,  of  about  a  line  in  thickness,  Thev  uert 
found  b^-  the  lens  to  be  composed  of  a  great 
number  of  very  thin  plates;  and  the  whole 
formed  a  solid  compact  mass,  hard  enough  to 
take  the  finest  polish, 

"  At  Montmartre,  and  in  the  other  hills  of 
plaslcr-stone  in  the  euvirons  of  Paris,  and  es|l^ 
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<:iany  at  Lagny,  a  substance  is  found,  which  at 
first  view  resembles  a  fine  oriental  aLibaster: 
brown  zones  of  cliflerent  tints,  on  a  lighter  base, 
are  in  like  manner  observed  in  it;  they  are  un- 
dulated, and  parallel  to  one  another,  and  pro- 
Bkicc  a  mosi  pleading  eifect.     But  this  pretty 
^■one  is  only  a  stalactitic  gypsum,  which  takes 
^>ut  a  slight  polish,  and  much  less  brilliant  than 
^bat  of  real  calcareous  alabaster*.'* 
Hr  Yellow  clouded  alabastrite,  from  the  ruins  of 

-Rome. 
H^' Veined  alabastrite,  the  onyx  of  the  ancients, 
^■om  the  same. 

^  A  noble  column,  about  twenty-four  feet  in 
height,  was  found  near  the  Appian  way,  and 
placed  in  the  library  of  the  Vatican  j  perhaps 
the  same  which  is  now  in  the  Museum  at  Paris. 
Veined  alabastrite,  white,  with  reddish  yellow 
ins,  from  Andalusia,  Spain. 
Veined   alabastrite,    from  different  parts  of 
ain. 

With  mazy  veins,  light  yellow  and  brown, 
m  Malaga,     This  has  furnished  many  deco- 
lions  for  the  palace  at  Madrid. 
Mazy  alabastrite,  of  a  deep  brown,  with  lighter 
ins,  from  Sagena,  in  Sicily. 
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With  veins  of  a  liyely  red,  mingled  willi  jrd» 
low  ones  more  or  less  deep,  from  Monlreai,  ifi 
Sicily. 

With  yellow  and  black  veins,  from  Movnt 
Pdiegrino,  in  the  same  country. 

Yellow,  veined  with  white^  and  anolber,  wiUi 
Uack,  brown,  and  white  mases,  firom  Malta. 

Tliere  is  also  a  kind  of  alakmstrite  which  the 
VUmi<K  Italians  calI,/$br?/o,  implying  that  it  is  marked 
with  irregular  spots,  fiuntiy  raKrobfin^  floweTL 
Two  columns  of  this  kind«  very  rich  in  colovcib 
which  however  he  does  not  specify,  arepfacedi 
according  to  Brard,  in  the  Napoteoo  Museum 
at  Paris.  They  were  dncovetcd*  in  M^O,  in 
the  ruins  of  Gabium,  four  leagues  from  Bone 
It  is  probably  with  this  kind  of  ftli^Astrite  that 
Strabo  compares  the  Synnadic  marble,  whn  be 
says  it  is  variegated  Uke  alabastrite ;  but  perhaps 
he  means  its  light  aerial  appearalioey  wfamoe 
the  poet  of  St.  Sophia  compares  it  to  ro^es  sprin- 
kled on  white  air. 

For  the  common  or  modern  alaiHister>  the 
reader  is  referred  to  Mode  X.,  which  JblbiPff 
Gypsum. 


MODt  T.      LIMl-flLATB. 


MODE  V.    LIME-SLATE. 


The  marbles,  konites,  liaiestones,  and  alabas-  Dutoto 
ites,  are  so  important  in  many  points  of  view, 
lat  though  this  kind  chiefly  differ  in  the  strnc- 
tore  from  limestone,  It  was  thought  advisable  to 
give  it  a  distinct  division,  especially  as  the  mode 
of  combination  is  really  difierent,  for,  not  to  men<» 
tioD  the  micaceous  kind,  it  is  more  abundant  in 
argil  than  the  massive  limestone.  Lime-slate  is 
the  calcareusJissUis  of  Walleriua;  but  the  foliated 
limestone  of  Werner  is  so  called  only  from  the 
fracture. 

Lime-slate  sometimes  presents  alternate  layers 
different  colours;  such  as  white  and  reddish^ 
id  white  and   greenish ;  both  of  which  are 
^und  at  Dannemora,  in  Sweden.    It  sometimes 
Itemates  with  keralite  or  chert,  sometimes  with 
clay-slate,  sometimes  with    marl-slate.     Some 
ingnlar  marbles,  of  which  the  veins  are  quite 
rtachedy  and  uniform,  probably  belong  to  this 
ivision.     The  cipoiin  also  sometimes,  though 
-ely,  appears  in  level  layers,  divided  by  foli- 
:coas  mica*. 


*  The  wholv  isle  of  Garbol»ch,  HcbudeSi  is  said  to  be  cofupoiei) 
llmc-gUte^  or  what  is  called  marhUjIag. 

Su9 
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Saussure  observed   many  mouDlaios  ia  the 
Alps  chiefly  composed  of  what  he  calls  mica- 
ceous limestone,  often  alternating  with  inic^H 
slate.     The  following  observations  occur  in  ht^^ 
description  of  Mont  Cenie,  celebrated  for  ih 
passage  into  Italy. 

"  Soon  after  is  observed  the  micaceous  schv 
tus,  which  really  forms  the  body  of  the  moun 
tain,  but  which   is  also  found  in  some  placet 
covered  with  tufas.     These  scbisti  contain  cal- 
careous  earth,   with  a  granu/ar  and    br;JJiani 
Rspect,  such  as  it  assumes  in  primitrre  moan- 
tains:  it  is  even  in  such  quantity  that  these 
schisti  strongly  effervesce  with  the  nitrous  ac\d; 
and  become  friable,  afler  having  remained  &oi 
time  in  it. 

"  It  will  be  seen  hereafter  that  calcareous  ear 
and  mica  are  found  at  Mont  Cenis,  mingled  i 
ail  proportions;  from  limestones  uearly  pure, 
which  only  a  few  plates  of  mica  are  obser\able» 
to  the  micaceous  rock,  which  contains  litde  or 
no  free  calcareous  earth,  and  in  which  quart2 
supplies  the  place  occupied  by  the  linieslouein 
the  former.     There  is  nevertheless  this  renurk 
able  circumstance  in  the  schisti  of  Xfont^Ceai 
that  those  which  are  calcareous  are  seldom  fou 
free  from  quartz,  as  is  proved  by  the  sparks  tha? 
may  be  almost  always  obtained  from  it  by  st 
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nd  in  like  manner  qtartzose  micaceous  schistus 
I     is  seldom  found  which  does  not  yield  some  bub- 
bles in  acids^  and  which,  reduced  to  powder, 
!     does  not   lose  some  of  its  weight  in  distilled 
I     vinegar. 

^K  "  Tliese  micaceous  calcareous  schisti  are  not 
^Bommori.  Those  authors  who  have  written  sys- 
^ftems  of  mineralogy  have  not  known  them,  or  at 
^l^st  have  neither  classed  them^  nor  given  them 
names  in  their  works.  1  have  described,  in  the 
second  volume  of  these  travels,  ^  996,  those 
which  I  discovered  in  the  valley  of  Aosta  in 
1778;  but  in  them  tlie  free  calcareous  part  is 
never  predominant,  it  forms  at  most  but  ihe 
fourth  part  of  the  rock.  Those  of  Mont  Cenis 
differ  also  in  the  colour  of  the  mica,  which  is  of 
n  iron  grey,  or  verging  to  blue,  while  that  of 
he  valley  of  Aosta  is  white  or  yellowish. 
"The  first  rocks  of  this  kind,  which  are  met 
ith  above  Lans-le-Bourg,  have  very  thin  and 
cry  fragile  plates:  they  rise  to  the  E.  S.E.,  un* 
er  an  angle  of  twenty  degrees;  higher,  after 
aving  crossed  a  little  bridge,  the  same  schisti 
re  found  in  an  opposite  position,  or  rising  to 
e  west.  But  this  position  is  accidental^  it 
ay  be  said  that  in  general  they  rise  to  the 
I1.S.E.,  following  the  slope  of  the  mountain."* 


•  Sairas.  I?34- 
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Other iit«i.       Thw  micAceoua  lime-slate  was  afterwards 

•erred  by  our  excelleat  author  at  the  little  St 
Bernard;  and  at  the  Roth-Morn  and  MontCer- 
vin,  two  mountains  near  the  celebrated  Bosa, 
chiefly  composed  of  serpentine. 

The  Buhsequent  detached  observations  may 
also  be  added  from  the  same  trea£ure  ot  oro- 
logical  knowledge. 

Near  Morges  the  mountainf  are  all  calcareooi, 
with  undulated  veins  mixed  with  mica,  formi&g 
a  iuie  cipolino.  The  roo&  of  tJie  houses  are  co* 
vered  with  thin  plates  of  the  same  stooe. 

A  bed  of  primitive  lime-slate,  between  beds  of 
gneiss.  It  is  six  feet  in  thickness;  and  th« 
layers,  of  about  half  an  inch,  are  tinged  bj 
(ome  ia&ltrated  green  matter. 

A  lime-slate,  analysed,  which  is  incumbent  oa 
granite. 

Roche  Michel,  near  Mont  Cenis,  is  composed 
of  a  mixture  of  calcareous  mica  slate  and  greet- 
ish  talc,  the  latter  being  predominant*. 

Aspect  1,  Micaceous  lime-slat e.  From  Moot 
Cenis.  From  M.  Cervin,  and  other  parts  of  ite 
Alps. 

The  same,  from  Canada,  North  America* 
A  micaceous  liine-6late,  the   liiueatooe 


*  Stuss.  §9S«,SSfiS.  S7S.  1S6S. 
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mular  and  brilliant,  as  it  appears  ia  primitive 

mountains.     Sauss.  ^  1234. 


Aspect  9.     Common  limc*slatt»     From  Gib-* 

raltar. 

In  layers  of  different  colours,  from  Sweden. 

With  cliert,  from  Derbyshire. 

A  fine  lime-slate,  of  a  bluish  grey,  the  leaves 
being  very  thin  and  inseparable.     Sauss.  §  2047. 

A  lime-slate,  with  quQitz  and  mica,  near  Villa 
Ncuve,  on  tlie  river  Doire.     lb.  ^95S, 

Dr.  Kidd  has  given  the  following  interesting 
account  of  a  quarry  of  this  kind  of  stone,  if  he  has 
not  mistaken  calcareous  sandstone  for  limestone^ 
a  mistake  which  not  unfrequently  occurs.  Ha 
calls  the  substance  calcareous  slate,  or  flag-stone; 
while  the  latter  name  is  commonly  applied  to  a 
schistose  sandstone,  either  calcareous  or  argil* 
laceous.  The  liniestone  of  Pappenheim,  in  Ger- 
many, rises  from  the  quarry  in  thick  tables,  serving 
at  once  for  pavements,  gravestones,  or  similar 
purposes,  and  certainly  belongs  to  this  kind,  as 
must  tlie  following  if  Dr.  Kidd's  description  be 
exact. 

"  There  is  a  very  extensive  quarry  at  Stones- 
field,  near  Woodstock,  the  liuiestone  of  which  has 
the  property  of  being  easily  separated  into  la- 
mime  by  mechanical  means,  or  even  by  the  action 


Qaarryor 
joeificld. 
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of  the  atmosphere.  The  manner  in  whkb  tbe 
effect  is  produced  in  the  latter  lustaDce  may  be 
understood  by  a  reference  to  what  ivas  said  re- 
specting that  $u|)erficial  disintegration  which  takes 
place  occasionally  in  calcareous  free-stone. 

"  Tills  variety  of  limestone  k  employed  tci 
generally  for  tlie  purpose  of  covering  the  rools 
houses;  whence  it  ha^  been  called  lapis  te^viari^ 
The  property  of  being  thus  easily  separated 
laminffi  depends  partly  upon  the  proportion  of 
clay  contained  in  it  (for  this  property  is  in  general 
more  remaikable  in  proportion  to  the  qneuxtity 
clay  contained),  and  partly  upon  the  nature  of  i\ 
original  deposition;  for  the  stone  of  some  parts  of 
tlie  quarry  contains  a  considerable  quantity  of 
minute  shells,  resembling  millet  seeds;  and  it 
seems  worth  observation,  a3  connected  M-ith  tbe 
schistose  property  of  the  stone,  that  the  depo* 
sition  of  shells  is  more  abundant  on  the  surface 
than  in  tlie  substance  of  the  laniina-. 

*'  In  some  instances  a  singular  arborescent  ap* 
peaixince  is  observable  on  the  contiguous  surfaces 
of  adjoining  laminee:  tbe  colour  of  this  is  for  tbe 
most  part  black;  and,  from  some  experioMOts 
that  were  made  for  the  purpose  of  ascertaining  iU 
nature,  appeared  tg  be  principally  manganese. 
The  same  appearance  is  observable  in  some  Tari^ 
ties  of  Florentine  marble.     Sometimes  the  colour 
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only  superficial ;  at  others  it  penetrates  far  into 
the  substance  of  the  stone.  The  explanation  of 
the  appearance  is  not  obvious ;  but  perhaps  some 
|aid,  holding  the  colouring;  matter  in  solution, 
originally  insinuated  itself  into  the  clefts  by  which 
^^e  laminro  are  separated  Ironi  each  other,  and 
^Beposited  tliis,  particle  by  particle ;  by  something 
Wlike  that  continuous  attraction,  if  the  term  is 
allowable,  which  takes  place  in  the  freezing  of 
I     moisture  on  a  pane  of  glass/** 

^B    The  texture   resembles  clustered   corals,  or 
~  madrepores,  cemented  by  limestone f. 

This  substance  has  not  yet  been  mentioned  ia 
^books  of  mineralogy,  though  large  islands  and 
rast  shoals  in  the  South  Sea,  particularly  on  the 
Lst  of  Australasia,  are  wholly  composed  of  it, 
[according  to  the  accounts  of  navigators.    Coral 
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Origin. 


Vol.  i.  p.  31.     S«e  utso  Da  Coita,  p.  144,  who  adds,  that  a 

milar  Klate  is  found  near  Baih.     The  white  flag  common  in  the 

rth  of  Kn|z;1and  he  mnk?  among  the   atlolinc  calcareous  und- 

it  ii  spangled  with  mica,  wmetimc*  very  prettily,  cspecblly 

that  witli  tittle  tieetlles,  lying  in  a  diagonal  form. 

t  Tlie  characters  of  limestone  npply  to  many  of  the  rocks  in  thti 

[1,  and  are  therefore  not  repeated.     The  characters  arc  also 
me*  Implicated  in  the  dcscriptioni. 
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it«elf  is  now  known  to  be  the  gradoal  structure 
minute  insects,  which  thus  surpass  alithe  pow 
of  roan ;  for  the  locu&t  can  spread  moredcilmc* 
tioQ  than  an  Atttla,  a  Timur»  or  any  other 
conqueror :  and  a  beneficent  monarch  can  on]jr 
found  a  city  i  while  insects  almost  iavisible  found 
islands,  and  even  contiuentsj  the  sceoef  of  foture 
glory  and  misery  to  mankind. 

Whether  these  insecU  produce  il>e  matter  of 
coral,  or  imbibe  it  from  the  waters  of  the  ocean, 
these  islands  rise  from  a  surprising  deptli,  and, 
when  they  surpass  the  waves,  begin  to  produce 
lichens  and  mosses;  which,  decaying  and  rot- 
ting, afford  a  soil  for  other  small  vegeuWes,  till 
by  degrees  reeds,  ahrubs,  and  trees,  begin  to 
decorate  the  new  creation*  The  calcareon&Boil 
being  fertile,  these  islands  will  in  the  courae  of 
centuries  invite  colonies,  whose  fiiture  minenl* 
ogists  may  perhaps  be  embarrassed  to  account 
for  their  native  rocks;  which  may  at  once  coo* 
fer  benefits  on  agriculture  and  on  architecture, 
for  zoophytic  marble  will  not  be  wanting  for 
the  construction  of  their  edifices.  ^H 

Rocks  of  a  somewhat  similar  nature  abouoP 
near  Sutherland,  on  the  eastern  coast  of  Englaadi 
and  near  Peterhoff,  at  the  further  extremity  e( 
the  Gulf  of  Finland.    This  singular  limestone 
seems  composed  of  lubes  of  madrepore  or  corali 
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%ften  with  open  intervals^  and  at  Sutherland  u 
the  common  building-stone. 

Coral  rocky  from  Australasia. 

Madrepore  rock,  from  Sutherland  and  Pe* 
terhoff. 
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The  combination  of  this  substance  is  the  same  DMcrtption. 
with  that  of  marl,  the  calcareous  earth  being 
mixed  with  a  considerable  proportion  of  argil. 
Some  marbles,  which  contain  from  \5  to  30  or 
more  of  argil,  are  properly  marlites  ^  and  they 
are  apt  to  decompose  in  the  open  air.    Such  is 
the  green  Cam  pan  of  the  Pyrenees,  which  also 
contains  a  considerable  proportion  of  magnesia. 
Several  of  the  Russian  marbles  also  contain  clay, 
but  mixed  with  a  still  larger  proportion  of  silex. 
The  celebrated  pictorial  marble  of  Florence, 
[|rhich  imitates  ruins,  and  sometimes  trees,  is 
'operly  a  marlite. 
"  This  marble  presents  angular  figures  of  a    Marble  of 
rellowish  brown,  on  a  base  of  a  lighter  tint,  and 
^hich  passes,  in  diminishing,  to  a  whitish  grey. 
"  Seen  at  a  certain  distance,  slabs  of  this 
me  resemble  drawings  done  in  bistre.     One  is 
lused  to  observe  in  it  kinds  of  ruins;  there,  it 
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u  a  Gothic  castle  lialf  destroyed,  here  it  pre 
miDed  walls;  in  another  place  old  bastions;  and 
what  still  adds  to  the  delusion  is^  that  in  these 
sorts  of  natural  paintings  there  exists  a  kind  of 
aerial  perspective,  which  is  very  sensibly  per- 
ceived. The  lower  part,  or  what  forms  the  first 
plane,  has  a  warm  and  bold  tone ;  the  second 
follows  it,  and  weakens  as  it  increases  iu  dis- 
tance; the  third  becomes  still  fainter,  while  the 
upper  part,  agreeing  with  the  first,  presents  in 
the  distance  a  whitish  zone^  which  terminates 
the  horizon,  then  blends  itself  more  and  more  as 
it  rises,  and  at  length  reaches  the  top,  where  i^J 
iJoraetimes  forms  as  it  were  clouds.  U 

"  But  approach  close  to  it,  all  vanishes  \m» 
mediately,  and  those  pretended  figures,  which 
at  a  distance  seemed  so  well  drawn,  are  converted 
into  irregular  spots,  which  present  nothing  (o 
the  eye. 

**  This  play  of  nature  is  owing  to  ferruginous 
infiltrations  in  the  fissures  of  this  marble,  which 
otherwise  is  of  a  dull  fracture,  and  very  ar^^| 
laceous;  whence  it  is  never  used  in  architecture; 
they  merely  make  slabs  of  it,  which  are  framed 
like  little  pictures,  and  which  are  much  esteemed 
ii7  commerce  when  of  certain  dimensions,  h 
sometimes  occurs  that  the  same  slab  is  sawed  in 
two,  and  ilie  parts  are  set  together  in  the  same 
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frame,  so  as  to  appear  but  as  one  piece;  Siud  the 
drawings  on  the  right  and  iell  bear  a  resem- 
blance, which  still  farther  helps  the  illusion. 
There  are  some,  who,  to  out-do  nature,  put 
painted  figures  at  the  bottom  of  these  pictures; 
but  this  is  an  exuberance  of  the  wonderful, 
which  finishes  by  spoiling  alL"* 

Of  marlite  there  are  two  structures,  the  mass- 
ive and  the  schistose.  , 

STRtJCTU&B  f.      HA38IVB. 

Aspect  1.  Argiliaceims  marbk.  Green  and 
red  of  Campan ;  but  which,  from  their  structure, 
rather  belong,  at  least  in  part,  to  the  Anomalous 
Rocks. 

The  reddish  of  Ingermania,  &c. 

Aspect  2>     Pictorial  marble.     Tliis  is  said  to 
be  massive,  though  it  would  rather  appear  to  be- 
schistose.    The  marble  of  Cottam  probably  be- 
longs to  this  division. 

*  Brard,  415.  The  marble  of  Oker  in  the  Hartz  is  whHe,  with 
r^ular  veins  of  black  day  slate;  and  may  be  classed  in  this  divi- 
sion. Jour,  des  Mines,  No.  23,  p.  73. 

*  llie  marlite  of  Shropshire^  called  dye^eartk,  more  than  100 
yards  thick,  contains  small  bivalves,  and  what  are  called  the  Dud- 
ley fossils,  the  tntomolithut  puradoxut  of  Townson.  See  his  Tract*, 
p.  1(55,  177. 
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Substances  in  this  state  genendly  pre«nt  a 
finer  grain  than  when  they  occur  massing  Marl- 
slate  sometimes  presents  delicate  coDOCQtric  cir- 
cles, and  other  delineations,  of  a  U^t  brawQ  upon 
yellowish  grey,  its  usual  colours. 

But  it  is  still  more  remarkable,  as  being  the  ge- 
neral repository  in  which  are  found  the  remainf 
and  impressions  of  decayed  fish.  In  tills  case  it 
is  commonly  penetrated  witb  bitumen,  probably 
derived  from  the  decompo&idon  of  their  bodies^  as 
chemists  now  infer  that  substance  to  proceed  ex« 
clusively  from  the  animal  or  vegetabk  kiDgdomi, 
Da  Costa  mentions  that  of  Mount  Lebanon,  near 
Tripoli  dt  Soiia  (of  Syria),  in  llfce  province  of 
Castravan*. 

The  slate,  nith  hnpressions  of  fish,  from  Ebif- 
ben,  Ilmenau,  Mansfeld,  Sec,  were  formeriy  Ofr 
lebrated,  and  the  animals  are  often  delicate^ 
delineated,  as  it  were,  in  cupreous  pyrites.  M 
present  those  of  Mount  Bolca,  in  tl»e  Veronese 
territory,  have  attracted  more  attention  ;  and  the 
proprietor  has  filled  a  whole  chamber  in  the  mo- 
seum  of  the  Garden  of  PlaiUs  with  these  aingaUr 


*  P.  170    TtiiB  is  the  Khfsroanof  lyAnvilte,  4nd  tSte  Cotxioi 

of  the  lulians,  whence  the  celcbratc4  lumachcUa. 
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remains.    The  mud  and  poisonous  vapour,  per- 
of  a  volcanic  origin,  seem  to  liave  surprised 
destroyed  these  animals  almost  instantane- 
ously, for  most  appear  to  struggle,  and  one  b  in 
^ti^e  act  of  swallowbg  anotlier. 
^k   Saussure  has  described  similar  quarries  near 
^■iix,  towards  Lambcsc,  in  the  south  of  France, 
"which  also  present  impressions  of  leaves  of  palm- 
trees.    The  same  great  observer  has  added  an 
account  of  that  of  Oeningen,  near  the  lake  of 
Constance,  -which  first  presents  a  thin  layer  of  soft 
I     micaceous  sandstone,  cemented  by  clay  and  lime ; 
^Bmotfaer  of  coarse  marl  and  tnarl-slate,  followed 
^oj  lime-slate,  alternating  witli  layers  of  clay.     At 
the  depth  of  nine  or  ten  feet  appears  the  rock, 
which  contains  the  impressions ;  and  which  is,  as 
ual,  a  bituminous  marlitc.    The  fish  are  accom- 
ied  with  several  insects,  and  leaves  of  trees, 
me  of  which  belong  to  Avarmer  climates ;  but 
r  from  being  so  extraordinary  as  those  of  Mount 
lea,  which,  not  to  mention  more  recent  dis- 
veries,  presented  at  tlie  time  when  Saussurc 
rote,  1795, 

S7  kmds  of  fish  of  tlie  European  seas. 
39      ...      of  the  Asiatic. 
3      .     .     .      of  the  African. 
18      ...      of  South  America. 


Nftin«, 
flweduli. 


Detcriptioa. 


1 1  kinds  offish  of  North  America. 
7      ...      of  fresh  water  of  ibc  differ- 
ent parts  of  the  world. 


In  all  105. 
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Some  of  the  Swedish  appellations  ought  to  be 
veneratedi  as  that  country  has  produced  sack 
able  writers  in  natural  history,  and  particularij 
in  mineralogy  J  of  which  science  Wallerius, 
Cronstedt,  and  Bergman,  must  he  esteemed  as 
the  chief  founders.  The  substance  now  \inder 
%'iew  has  by  some  of  our  mineralogists  been 
called  sivhicstoncs  and  by  the  Germans  and 
French  less  i)o\iie\y  stinksieiriy  and  pier  re  puanU; 
but  as  the  Swedish  name  has  more  brevityi  and 
does  not  impress  a  disagreeable  idea,  it  desenrei 
to  be  substituted. 

Orsten  is  merely  a  limestone,  whichi  som^ 
times  from  a  mixture  of  bitumen,  sometiaes 
from  yet  unknown  causes,  yields  a  fetid  smdl, 
when  worked  in  the  quarry,  or  in  the  marble 
yards,  or  even  when  rubbed  with  any  hard  sulh 
stance.  In  a  geological  point  of  view,  it  ha> 
assumed  higher  consequence,  since  it  was  dis- 


tfODS  TUX.      OISTIir. 


4^1 


covered  by  Ramond  to  form  the  summit  of  Mont 
Perdu,  the  highest  of  the  Pyrenees.  It  is  gene- 
rally of  a  bjack  colour;  but  some  specimens 
from  Derbyshire  are  even  white,  or  at  least 
whitish  grey.  The  other  tints  are  chiefly  va- 
rious greys,  with  brown  and  Isabella  yellow. 

Mr.  Rirwan  says  that  the  smell  is  urinous  or 
alliacious;  and  that  it  abounds  in  the  county  of 
Gal  way,  in  Ireland,  where,  as  fuel  is  scarce,  it  is  u»edMfueJ, 
often  employed  to  heat  the  rooms,  and  remains 
hot  for  many  hours.  In  the  neighbourhood  of 
Vesuvius  it  is  found  laminar,  alternately  white 
and  yellow.     It  often  produces  excellent  lime. 

A  grey  Flemish  marble,  now  much  used  at 
Paris,  belongs  to  this  kind,  and  leaves  a  very- 
fetid  smell  in  the  manufactories.  That  of  the 
summit  of  Mont  Perdu  is  a  black  marble,  im- 
pregnated with  shells  and  sand.  Ammonites 
and  camerines,  gryphites,  pectenites,  with  mad* 
repores,  and  other  zoophytic  remains,  enter  into 
the  composition  of  the  singular  calcareous  chaiu 
j4jf  the  Pyrenees. 

Black  orsten,  from  the  summit  of  Mont  Perdu, 
,  Grey,  with  zoophytic  remains,  from  Flanders. 
^     In  yellow  and  white  plates,  from  Vesuvius. 

Greyish  while,  from  Derbyshire. 


vol.  r. 
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MODB  U.     QVnVM* 

Th^  distinction  between  gypsum  and  alabas- 
ter may  be  regarded  as  more  wide  than  that  be* 
tween  limestone  and  marble,  though  chemical 
writers  arrange  alabaster  as  merely  a  com  pact 
gypsum;  but  the  artist,  and  the  antiquary^  and 
e?en  the  common  observett  consider  alabaster  as 
a  distinct  substance. 

As  limestone  may  be  called  a  coarse  marble, 
and  when  calcined  forms  lime,  so  gypsum  may 
be  regarded  as  a  coarse  alabaster,  which  wheq 
calcined  forms  what  is  called  plaster  of  Parif, 
because  the  best  is  made  of  the  gypsum  of 
Montmartre,  in  the  neighbourhood  of  that  cityi 
and  the  alabaster  of  the  moderns,  or  compact 
sulphate  of  lime,  has,  like  marble,  been  em* 
ployed  by  the  sculptor  and  the  architect,  being 
of  a  Hne  grain,  and  of  a  whiteness  which  ha$ 
become  proverbial.  The  tombs  of  the  middle 
,ages  are  sometimes  of  alabaster,  yet  more  gene^ 
rally,  it  is  believed,  of  alabastrite;  but  this  has 
ora  been  examined;  for  while  every  parish 
its  antiquaries^  we  have  isw  mineralogists. 
Soipe  kinds  of  gypsum  and  alabaster,  as  the 
rthy  and  fibrous,  with  the  crystallised,  called 
lenite  or  moon-stone,  as  it  somewhat  resembles 
gieajn  o(  tiie  moon  in  water,  are  found  ia 
ms  and  nodules,  aud  belong  to  lithology.  In 
iteraj'y  (oiupositio/i,  as  in   painting,   the  eye 

S  xft 
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should  repose  on  large  masses  or  dirbions;  while 
minute  and  broken  lights  only  distract  the  at- 
tention and  the  memory.  The  gypsous  rock^ 
may  safely  be  reduced  to  two  kinds,  the  coarse 
and  the  compact, 
primitive.  It  vvas  loHg  conceived  that  gypsum  was  of 
the  most  recent  formation,  till  a  rock  o(  this 
kind,  undoubtedly  primitive,  was  discovered  b/ 
Saussure  in  the  Alps.  Dolotnieu  indeed  a- 
presses  his  wonder,  that  gypsum  has  not  btto 
more  frequently  formed  from  primitive  n 
as  the  sulphuric  acid  might  easily  be  pruu*^:.^^ 
from  the  decomposition  of  pyrites.  But  the  re- 
marks of  Saussure  must  not  be  omitted. 

"  In  regard  to  gypsum,  it  is  found  at  Sl 
Gothard,  either  below  Ayrol,  as  I  have  soiJ; 
§  1805,  or  in  the  Val-Canaria.  It  is  in  mass,  of 
a  fme  and  brilliant  grain;  it  does  not  elKrvesce 
with  acids,  and  consequently  is  free  from  all 
calcareous  mixture. 

"  But  what  is  more  rare,  is  to  find  grpsom 
in  a  schistose  form,  and  mixed  with  thin  iaven 
of  mica;  this  contains  some  calcareous  p«t5i  j 
it  slightly  effervesces. 

"  I  do  not  think  that  this  gypsous  schistus « 
a  primilive  rock,  like  the  calcareous  micaccom 
schistus;  I  believe  it  to  be  of  modern  orig* 
and  that  it  originated  by  deposition  in  holJon 
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iince  the  formation  of  the  secondary  mountains. 
The  specimens  which  I  possess  are  of  a  nature 
to  justify  this  idea;  their  texture  is  not  homo* 
?nous}  the  mica  does  not  appear  to  have  been 
loited  to  the  gypsum  by  a  simultaneous  crystal- 
lisation :  it  is  in  plates  nearly  incoherent,  which 
separate  thin  layers  of  an  argillaceous  sediment. 
This  mica  then  seems  to  have  been  brought 
down  and  deposited  by  the  waters,  rather  than 
crystallised  in  them.  Nevertheless,  as  I  have 
not  observed  it  in  its  native  site>  I  dare  not  be 
too  decided  in  this  opinion."  * 

This  gypsum  was  observed  by  Saussure  in 
mssing  from  BeUinzona  to  St.  Gothard  5  but  we 
ire  told  by  Brochant  and  Jameson  that  the  pri- 
mitive gypsum  was  discovered  near  BeUinzona; 
kud  they  add,  that  it  is  in  layers  between  beds  of 
lica  slate;  and  Jameson  says,  along  with  lime- 
tone  and  hornblende  slate.     I  know  not  their 
tulhority  for  this  assertion;  but  the  objections 
►f  Saussure  seemed  to  Patrin  so  powerful,  that 
le  virtually  denies  tl)c  existence  of  primitive 
;ypsum,  by  asserting  that  it  is  wholly  tertiary, 
he  mixture  indeed  of  mica  is  of  little  conse- 
juence,  as  it  is  found  in  the  most  recent  sand* 
^tones;  and  even  that  of  felspar,  as  observed  by 
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Pallas  in  Siberia,  w6\iM  hot  Ab^  be  rcgafd«*d  m 
bf  much  importance.  The  pretended  porphj^ 
r'tes  of  Wemer  fihoxild,  as  already  m«tiHMeil»  be 
aimply  referred  to  their  ba^*  j  for  fUspari  liire 
Bftica,  being  found  in  e\^rT  description  of  nKk, 
can  no  longer  be  uhd^t-^tood  to  alter  the  deoo- 
inibation. 

This  gypsum»  suppbs^  pHmittV^>  haaiMhu- 
tose  structure,  and  approaches  to  «el«tiit»  hi 
phrity.  A  pure  selenite,  dtvidiDg  ac  right  an- 
gles, was  discovered  hy  OUIet^-Laumonf,  on  ll^M 
left  bank  of  the  Doron,  abore  Moiiiie/iit,  Xfol^ 
Blan*c  i  and  in  the  same  neighboarhood  ci  fine 
alabaster,  and  a  t^d  gyps^tti.  ThU  beMRlM 
snow-white  alabaster  easily  splits  ki  cub<Qe%  and 
w  bf  a  peculiar  teXlttrei  U  OOtoWttneS  pTesetils 
acJcnlafr  Crystals  of  sclenite,  *Wttb  broi^ii  spMi 
Whtfch  this  excellent  rtihettdog^  td  be 

fbrrifcfous  carbonate  of  lime*;  luil  m   ukI  not 
fekpress  his  idea  tlial  it  was  of  pnttiitive 
tioh. 

But  these  are  minute  exceptions ;  «ttd  in  gt' 
heral  gypsnm  and  alabaster  must  be  Hasvri 
among  the  Floeta,  the  planiform,  or  hoHzmtal 
rocks  of  Werner.   Sulphate  of  lime  is  conmoidy 

*  Chaux  carlonat/t  jauntt  fepifire,  «s  marked  in  the  otikp* 
which  he  gave  me  of  several  rock  specimexu.  The  precbe  lik  n 
Saliosj  near  Mouticn^  Mont  BUnc. 
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a  simple  rock,  like  limestone,  and  sometime^ 
occurs  in  large  masses  and  beds;  but  sometime^ 
ia  layers^  alternating  with  orsten,  clay,  or  saud^ 
stone.  It  sometimes  contains  crystals  of  quartz^ 
and  in  rare  instances  arragonite  and  boracite. 
It  also  sometimes  presents  native  sulphur;  and 
often  appears  in  the  neighbourhood  of  rock  salt^ 
It  seldom  attains  a  great  height,  but  forms  little 
precipices,  which,  when  of  the  purer  kind,  are 
distinguished  by  their  white  lustre.  Hollows, 
like  funnels,  are  sometimes  formed  in  gypsumi 
which  Saussure,  1238,  ascribes  to  the  rain  water, 
which,  attacking  a  soft  part,  remains,  and,  gra* 
dually  increasing,  melts  the  surrounding  circle. 

Gypsum  is  generally  of  a  whitish  yellow,  or 
yellowish  brown  cast;  but  it  also  occurs  of  ap 
aab  grey  colour,  in  which  case,  as  Saussure  has 
iribaerved,  it  can  only  be  distinguished  from  lim^r 
stone  by  the  nitrous  acid  producing  no  effect. 

One  of  the  most  remarkable  gypsous  lijlls  in  Montmtrtr*. 
Europe  is  that  of  Mpntiwurtre,  near  Paris,  not 
^y  from  its  producing  the  plaster  best  known 
in  commerce,  but  from  its  jieculiar  CQpstructure, 
^ad  the  singular  anisuaJ  renaains  which  have 
4bere  been  discovered.  Ijt  is  thus  descxibed  by 
the  venerable  M.  Sage,  whose  chemical  niistajees 
nay  he  forgiven,  in  ^he  consideration  of  the 
great  services  he  has  rendex^  to  xoiaeralogy. 


4SS 


DOMAtV   IT.      CXtCAKZOVt. 


particularly  by  the  formation  of  a  noWe  cabinet^ 
now  the  pubUc  property.  The  respect  due  to 
his  excellent  heart,  and  polite  immnen;  is  tb^ 
creased  by  the  regret  for  his  miftfortunessdnriDg 
a  revolution  which  at  length  destroyed  itsHf»  by 
ruining  even  the  natural  and  eternal  nr^tocncy 
of  talents;  so  that  the  members  ham^,  as  it 
were,  extinguished  the  eyes,  were  of  course  re- 
duced to  darkness  and  perdition. 

"The  hill  bf  Montmartre  is  elevated  about 
forty  fathoms  above  the  level  of  the  Seine.  The 
summit  is  covered  with  vegetable  earth,  nnder 
which  is  a  bed  of  sand,  mixed  with  rolled  flints. 
This  is  seated  on  layers  of  mar\,  of  different 
colours  and  thickness:  this  marl  precedes  and 
accompanies  horizontal  beds  of  gypsum. 

<'  The  quarries  of  Montmartre  may  be  consi- 
dered as  divided  into  three  succesHive  large  bedj^ 
or  masses. 

"  The  first,  called  ha?iie-masse  by  the  work- 
men, is  often  more  than  fifty  feet  thick;  it  pre» 
sents  beds  placed  one  on  the  other,  without  anr 
sensible  interruption,  although  separ^ed:  thej 
are  seated  on  a  bed  of  bhiish  argil,  spottal,  about 
twelve  feet  thick.  Tliis  argil  is  interomed  with 
marl. 

"  The  second  part  is  called  picrre  f ranch. 
This  gypsous  mass,  which  is  nearly  fourtecfl 
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feet  thick,  is  disposed  in  contiguous  layers,  re- 
posing on  marl, 

**  The  third  part,  called  basse-carricrt^  pre- 
nts  a  gypsous  mass  of  about  fourteen  f^t, 
divided  into  six  beds,  separated  from  one  another 
by  layers  of  marl.    This  last  part  is  in  the  plain, 
and  is  incumbent  on  limestone. 

"  I  shall  not  undertake  to  account  for  the 
formation  of  the  gypsous  hill  of  Montmartre,  as 
well  as  those  which  are  contiguous,  and  form  a 
chain  of  eight  or  ten  leagues,  in  a  northern  di- 
rection. Among  the  naturalists  who  have  writ- 
ten on  the  quarries  of  Montmartre,  M.  Pralon, 
and  the  Chevalier  de  I^manon,  have,  among 
others,  given  excellent  lithological  descriptions 
of  this  place.  The  latter  aHirms,  that  in  this 
part  of  the  Isle  of  France  there  was  a  lake  of 
gypsous  water,  which  gave  birth  to  these  quae* 
ries. 

"  The  gypsous  hills  of  Montmartre,  Belle- 
'ville,  Pantin,  and  all  those  of  this  part  of  the  Isle 
of  France,  are  incumbent  on  quarries  of  lime- 
stone; the  gypsous  mass  only  extending  to  the 
level  of  the  soil-  The  shelly  and  argillaceous 
rock  which  is  found  on  the  summit  of  the  hill  of 
Montmartre  contains  white  shells,  brittle,  of  the 
class  of  chamites,  and  screw-shells:  tliese  shells 
are  analogous  to  those  which  are  found  in  the 
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river  Mame,  and  in  the  rirulet  of  the  Gobelms 
98  is  obserred  by  Lamanon. 

**  Infiltrations  of  black  martial  earth*  oAen 
form  veiy  elegant  dendrites,  on  white  Kmestone* 
mixed  with  argil.     The  dissolution  of  the  itaie* 
stone,  infiltrating  between  the  clefts  of  the  gyp* 
sous  masses,  forms  stalagmites  cooipoied  of  ofl^l 
dulating  lajers,  often  diMinci  by  their  shades ot 
brown,  yellow,  and  white.     These  alabasters  rie 
in  beauty  with  the  best  of  this  kind;  but  hitherti> 
they  have  only  been  found  in  thin  pieces,  often 
several  fieet  in  length.     The  limestone  which  ith 
filtrates  into  the  gypsous  masses,  is  the  caose 
that  they  almost  all  eflervesce  with  acids;  ex^^ 
cept  the  plaster-stone  with  a  coarse  gfa'vn,  tbe' 
crystals  of  seleuite,  and  those  known  by  the 
name  oi  grignards,  a  terra  bestowed  on  seienite 
when    it   forms    regular   tayers«     When 
masses  ane  broken  with  the  hammer^  they 
a  strong  odour  of  decomposed  li%)er  ^stdpkwr* 

^  The  marl  forms  beds  and  masses,  more  or 
less  considerabiey  in  the  plaster-quarry  of  Montr 
martre:  argil  is  also  found  in  it  in  consJdenUf 
quantity,   and  in  different  states:  one  is 
cious  and  ductile;  the  other  exibUates  in  dfjrtfl|:» 
and  sticks  closely  to  the  tongue  when  tasted. 
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•'  Hefcvy  ipar*  is  found  in  ih6  marl  at  MonN 
tn&ttre!  it  is  more  abundant  in  the  hill  of  Belle* 
rill^y  where  it  is  met  with  in  mis^hsipen  masses^ 
greyish,  flattened  and  rounded>  at  ten  or  twelve 
fe^t  from  the  surface  of  the  earth. 

**  The  trunk  of  a  tree  agatised,  which  I  found 
at  Montmartre  in  1778,  serves  to  support  my 
theory  on  the  agatisation  of  vegetable  sub- 
stances. See  page  168,  vol.  ii.  of  my  Chemical 
analysis  ^  ike  ihree  kingdoms.  This  agatised 
trunk  of  a  tree  was  thirty  feet  long,  and  nine 
inches  in  diameter;  it  was  rather  compressed, 
lying  horigontally  from  north  to  south,  and  was 
at  least  100  feet  from  tlic  summit  of  the  hill,  be- 
tween the  two  lowest  beds  of  gypsum,  of  which 
the  interior  part  was  crystallised.  The  inter- 
stices of  this  agtttised  wood  are  ornamented  with 
little  regular  rock  crystals,  of  various  colours, 
part  of  this  woxkl  is  brown  and  compact :  this 
our  is  owing  to  iron  and  oil,  principles  of  the 
tvoody  substance.  I  ha\'e  inqnired,  since  then, 
if  any  agatised  wood  had  been  found  at  Mont- 
tnartre,  and  I  was  assored  that  it  had  not. 

"  The  shelly  sandstone  which  is  found  at 
ontmartre,  seems  of  the  same  date  with  the 
agatised  wood:  this  sandstone  contains  white 
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calcareous  inuscle9g.«ia4^«lainf^.  For  the  most 
part,  it  only  prcfleoliifdie  impressioa  of  them 
shells.  In  regard  to  the  sand  and  flint,  which 
are  found  in  the  upper  layers  of  the  hrll  of 
Montmartre,  they  have  no  peculiar  charac 
and  do  not  appear  to  differ  from  those  found 
the  sides  of  rivers  ^  but  in  the  masses  of  gyps* 
is  found  whitish  silex,  striped,  and  formed 
this  quarry^  like  the  masses  of  shelly  sands) 

"  In  the  hill  of  Belleville,  two  feet  from  the  soil, 
are  found  black  flints^  in  beds  formed  iu  irregu- 
lar heaps;  they  lie  in  a  kind  of  marl,  which 
reposes  on  a  bed  of  gypsum  of  ten  or  fiveJre 
feet,  the  layers,  which  are  of  differeiU  thickness. 
being  intermixed  with  marl;  this  layer  of  gyp- 
sum lies  on  a  considerable  bed  of  green  argU, 
under  which  the  gypsum  is  again  found  ♦. 

"  The  bones  which  are  discovered  in  the 
gypsum,  have  undergone  no  other  alteration 
than  that  effected  by  time:  the  greater  part 
have  a  yellowish  tinge.  M.  de  Joubert  has  ob- 
served, that  these  bones  are  always  surrounded 
with  a  kind  of  marl,  which  he  regards  as  beiDf[ 
produced  by  the  decomposition  of  the  soft  parts 
of  animals.     In  the  cabinet  of  that   naturalist 

•  Thrt  gTwn  clay  corresponds  with  ihat  of  Ihc  riwr  Ma^, 
whicli  IS  gtccn.     li  conuiw  iron.     Sec  Vttit(}ue1in*s  nnAlpii, 
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there  are  ictbyolites ;  the  impression  of  the  fish 
being  compressed,  as  in  schistiis:  nor  are  the 
fish  solid,  as  in  limestone. 

"  M,  d'Arcet  possesses  an  ornitholite,  or  pe- 
trified bird,  which  he  found,  in  \7^\,  twenty 
fathoms  below  the  summit  of  Montmartre*. 

**  It  has  not  yet  been  decided  to  what  species 
of  animals  the  bones  found  in  gypsum  belong. 
If  these  bones  are  neither  agatised,  nor  pene- 
trated with  gypsum,  it  is  because  the  absorbent 
E earth,  which  forms  their  base,  is  found  to  be 
combined  with  phosphoric  acid,  and  a  fat  sub- 
stance f;  consequently  the  selenitic  water  has 
not  been  able  to  decompose  these  bones. 
"The  brown  hepaltic  iron  ore,  solid,  in  an 
irregular  mass,  which  is  found  dispersed  in  some 
places  in  the  hill  of  Montmartre,  seems  to  be 
ihe  product  of  decomposed  pyrites,  i 

.  "  The  calcareous  and  gypsous  lu(li\  in  a 
spheroidal  mass,  flattened,  called  by  the  worlc- 
I  men  miclies  de  quatorzc  sousy  are  found  to  the 
I  east  of  Montmartre,  near  Cligiiancourt,  in  a  bed 
^kof  marl,  from  twelve  to  fifteen  feet  below  the 
^^  summit  of  the  hill.  Among  the  ludi  of  this 
^  kind,  which  are  in  the  cabinet  of  the  royal 
School   of  Mines,  there  is  a  spheroidal  mass 

*  It  Kcnii  to  be  a  water- rail. 

t  Tl»c  acirfum  pin^ne  it  a  favourite  icet  gf  M.  Sage. 
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Sal>  of  two  feet  diameter,   aod  seven  iochet 
thicks  all  ilie  exterior  crv«i  is  calcarooosi  grar 
nular,  greyish,  and  a  liltle  srgillaceoiu :  il  is 
inch  aod  a  half  thick.    The  iuierjoroftiii^ 
is  fiJled  with  gypsous  prisms,  greyish,  peoi 
gonai  and  hexagonal,  irith  interstices  between 
them.    These  prisms  are  two  or  three  inches  m 
height,  and  one  in  diameter;  their  flurbce 
strewed  with  small  brilliant  crystals. 

**  The  farinaceous  gypsum,  or  white  gy 
eartli,  is  sometimes  fouiKl  in  the  form  ofgu/ir» 
but  tiie  crystalline  gypsum  forms  considenbh 
beds:  they  are  often  intermixed  with  grignards, 
or  crystals  of  selenite,  forming  continued  Uyer«. 
Lenticular  selenite  is  fomid  in  the  marl:  these 
crystals,  grouped  in  different  ways,  ba?e  beco 
precipitated  from  tlie  aqueous  iluid  which  hdU 
them  in  solution;  the  mari,  which  has  sAetv 
ipards  settled,  has  eocrusted,  surrounded,  and 
protected  them.  They  are  found  in  great  qaa^* 
tities  at  the  foot  of  Montmartre,  towards  Mou* 
ceaux. 

'<  Basaltic  selenite,  or  in  hexahedral  prisms, 
with  trihedral  summits,  alternate,  with  a  curred 
surface,  is  found  in  the  marl,  near  the  summit 
ofthehillofBdleTille. 

**  Prismatic  decahedral  selenite,  produce 
the  tflpogated  octabedroQ^  truncated  near  i 
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is   very  scarce  at  Montmartre;  Imt  is 

commoD  ia  the  hill  of  St.  Gemiain-en-Lajre» 

■prhere  it  is  found  in  grouped  crj'stals,  spread  iu 

a  red  veined  clay,  which  precedes  the  beds  of 

^-iimestone,  found  towards  the  summit  of  the  hill. 

H|    **  At  Monttnartre  I  also  found  striped  i^ele*- 

Hlite>  hi  small  layers  of  two  or  three  lines  in 

thickness.*'  ♦ 

One  of  the  most  singviar  discoveries  made  ai 
Montmartre  was  a  horse-shoe,  pardy  Corroded 
by  age;  but  more  than  the  half  remaitis  with 
the  holes  very  distinct.  It  is  said  to  liave  bten 
found  at  a  great  depth  in  the  solid  mass,  aiad 
had  most  probably  dropped  iiito  a  reft»  aPter* 
wards  filled  by  stalactitic  matter,  a  common  ap* 
pearance  m  gypsous  regions. 

Fossile  bones  did  not  attract  so  much  curt- 

esity  wiien  they  were  carelesijly  examined^  and 

supposed  to  belong  to  known  animals.     Bot  ttm 

singular  discovery  in  South  America  of  tlie  en* 

tire  skeleton  of  an  animal  larger  than  the  ele< 

^fihant,  and  of  quite  a  different  genus,  and  now 

^ptally  extinct*!',  Jed   to  more  minute  inveiO^- 

HJKtions  and  oomparisons^  till  at  was  at  length 

^"    *  S«gc,  SuppUmrot  j)k  U  DoccipUon  Mediodiquc  du  Cibioct 
de  l*£coLe  Royale  des  Mines.     Parts  1767,  8vo.  p.  124. 

t  See  Ihc  print,  F«uju,  Ettai  dr  grott^t,  from  the  'hirge  plutr* 
by  order  oK  the  King  ofl^^'ut. 
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discovered  by  microscopic  eyes,  that  even 
insects  found  in  amber  are  not  of  the  Earope. 
kinds,  but  belong  to  distant  regions.  In  the 
comparative  anatomy  of  fos&ile  bones  ^^^  eel 
brated  Cuvier  greatly  distinguished  him«ell^ 
by  patience  and  research  has  nearly  compl< 
three  skeletons  of  those  found  at  Montman 
For  they  belong  to  three  kinds  of  animals,  of  the 
same  genus,  but  of  very  different  stature;  one 
only  attaining  the  size  of  a  hare,  the  second  of 
a  hog,  while  the  third  reaches  the  size  o{  the 
horse.  Those  animals  approached  the  nature  of 
the  rhinoceros,  the  hog,  and  the  American  ta- 
pir, but  were  more  nearly  allied  to  the  iaUer. 
Being  herbivorous^  as  appears  from  the  teeth^ 
easily  distinguishable  from  those  of  camivoroii^^ 
animals,  their  boues  seem  to  have  been  rolled 
down  by  the  river  to  the  spot  where  they  anj 
now  found. 

It  might  be  imagined,  that  there  is  a  kind 
artful  malice,  if  the  expression  may  be  pardon 
in  the  bosom  of  the  goddess  Nature,  whi 
allows  human  theory  to  sport  for  some  ti 
and  then  brings  out  her  stores  for  its  destructi 
It  was  long  conceived,  that  fossile  shells  vn 
confined  to  limestone,  and  fossile  bones  to 
sum,  till  very  lately  most  of  the  sea-shells,  fou 
in  the  highest  state  of  preservation  in  a  bed 
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at  Grigoon,  about  four  leagues  beyond 
frsailles,  have  also  been  discovered  in  the  gyp- 
of  Moutmarlre.  Most  of  the  shells  found 
Grignon,  some  of  which  retain  their  most  de- 
icate  spines,  and  even  their  colours,  are  known 
now  to  belong  to  the  South  Sea,  a  portion  of  the 
Grand  Ocean  falsely  called  the  Pacific;  and 
but  few  to  the  Atlantic,  or  even  the  Mediter-* 
ranean. 

The  various  beautiful  kinds  of  selenite,  or 
crystallised  gypsum,  found  at  Montmartre,  be- 
long to  lithology.  The  curious  kind  called  ve- 
getable selenite>  from  its  resemblance  to  vegeta- 
tion, seems  confined  to  Derbyshire. 
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Aspect  1.    Common  gypsum,  from  Montmartre. 
The  same,  with  selenite,  often  elegantly  intei> 
spcrsed  witli  farinaceous  gj-psum. 
The  same,  with  blue  variegated  clay. 
The  same,  in  small  layers  of  marl,  &c.  forming, 
it  were,  a  Montmartre  in  miniature. 
The  same,  with  imbedded  ossilitcs,  or  bones  of 
ladrupeds  and  birds. 

The  same,  with  various  sea-shclls ;  a  recent  and 

ious  discovery.     Brongniart  says  tliat  some  of 

le  marl  beds  contain  cardites,  venerites  or  dion- 

(,  tcUenites,  cerites  or  screws  (turbinites)i  and 
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soft  to  be  polished.  It  may  also,  like  that  near 
Nottingham,  appear  blue  when  held  betweea 
the  eye  and  the  light. 

It  is  now  proper  to  pass  to  the  consideration 
of  that  fine  compact  gypsum  called  alabaster. 
This  substance,  like  alabastrite,  is  regarded  a£ 
being  a  sinter^  or  deposition;  but  from  gypsous 
rocks.  Hence  it  is  commonly  found  in  small 
layers,  and  being  rather  soft,  is  used  for  little 
statues  and  ornaments.  Yet  Gmelin,  who  has 
ranked  it  under  gypsum,  assures  us  that  it  forms 
entire  mountains,  or  at  least  very  large  strata,  in 
Thuringia  and  Siberia 'j  but  he  probably  con- 
founds it  with  alabastrite,  the  ancient  or  cal- 
careous alabaster.  If,  as  Mr.  Kirwan  asserts, 
even  mountains  of  gypsum  are  found  f,  alabaster 
may  fill  prodigious  caverns.  Wliilc  Werner  and 
his  disciples  are  perhaps  too  minute  in  lithology 
and  metallogy,  they  are  in  petralogy  far  too 
theoretic  and  general :  but  if  gypsum  be  found, 
as  they  assert,  in  rocks  distinguishable  by  their 
white  colour,  they  must  belong  to  alabaster. 
In  fact,  what  has  been  styled  primitive  gypsum, 
•particularly  the  cubic  of  Salins,  Mont  Blanc,  is 
•  the  purest  alabaster;  and  naturalists  ought  to 
attend  to  common  distinctions,  and  the  purposes 
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t  Geological]  Eisay^,  238. 
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of  art  and  utility»  else  the  sapphire  and  ihe  ral 
might  be  confounded  with  corindoii.     It  mj 
seem  particularly   doubtful   whether  the  kii 
called  anifdrous  by  the  French  mineralogist^ 
because  it  contains  no  water  of  crystallisatii 
can  properly  be  regarded  as  a  sinier,  or  depo* 
sition  from  other  beds ;  particularly  that  of  Vi|U 
pino,  which  contains  silex,  and  has  been  qul^^ 
ried  for  many  ages.     If  gypsous  alabaster  form    ' 
beds,  which  alternate  with  orsten  and  limestone, 
it  cannot  be  regarded  as  the  mere  production  of 
other  rocks. 

Mr.  Jameson,  who  deserves  to  be  mentions 
with  respect,  upon  account  of  his  assiduous  s^^ 
vices  to  mineralogy,  in  treating  compact  g^P^ 
sum,  observes,  that  "  it  occurs  almost  alwaj^ 
ash  grey,  passing  into  smoke  grey,  alsoyeUow- 
ish  grey;"  and  closes  thus,  "  It  is  employed  in 
architecture  and  sculpture,  under  the  name  ala- 
baster."    Nothing  surely  can  be  more  cou 
dictory  to  the  common  sense  of  mankind,  ex 
Mr.  Wemer*s  new  and  elegant  appellation  of 
White-stone,  thus  introduced  to  tiis  audience  by 
a  German  Professor,  **  White-stone  u  alw^yi 
grey."     The   ingenious  and  intelligent  BnuJ, 
though  a  mere  youth,  gives  a  more  rational  »^ 
count. 

Gypsous  alabaster  does  not  effervesce 
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litrous  acid ;  it  loses  its  transparency,  its  lustre, 
and  solidity,  when  exposed  to  fire;  that  is  to 
say,  that  it  changes  into  plaster. 

**  It  is  so  soft  as  to  be  marked  with  the  nail, 
and  yet  it  takes  a  pretty  fine  polish  ;  but  it  is 
true  that  the  least  friction  will  destroy  it. 

"  It  is  never  decked  with  lively  colours; 
milk-white  is  its  colour  by  excellence. 

«*  Its  transparency  is  sensible,  even  through 
thick  plates. 

**  In  short,  its  fracture  or  internal  a^ct  va- 
ries much ;  sometimes  it  presents  a  crystalline 
and  bright  tissue,  sometimes  only  a  laminar  con- 
texture, or  at  other  times  only  a  dull  and  com- 
pact surface. 

"  As  gypsous  alabaster  is  much  oftener  white 
than  calcareous  alabaster,  it  is  to  that  kind  that 
the  old  proverb  should  be  applied  of  while  as 
alabaster''* 

He  informs  us  that  the  statues  of  the  superb 
mausoleum  of  the  Constable  Lesdiguieres,  in  the 
cathedral  of  Gap,  are  of  gypsous  alabaster,  from 
Boscadon,  near  Embrun,  in  the  department  of 
the  Upper  Alps.  It  is  probable  that  those  in 
the  English  cathedrals,  generally  executed  by 
foreign  artists>  are  of  Italian  alabaster.    The 


Monmncnts. 
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alabaster  of  the  department  of  \IoDt  Bianc,  of 
the  most  beautiful  white,  sometimes  veioed  with 
greyj  and  receiving  aa  exquisite  polish,  is  much 
employed  at  Grenoble,  the  Gralianopolis  of  an- 
tiquity, and  the  chosen  seat  of  V'enus  and 
Apollo. 
Asydroos.  The  alabaster  called  anydrous  is  of  several 
colours,  white,  rose,  grey,  and  even  blue,  which 
is  called  celestine,  a  name  now  strictly  belongs 
ing  to  a  kind  of  strontian.  The  white  anydrous 
kind  is  ^so  found  at  Vizil,  near  Grenoble;  and 
was  used  by  the  Romans,  as  appears  from  the 
beautiful  mile-stone,  or  rather  column,  at  Thin, 
on  the  banks  of  the  Rhone,  which  is  six  feet 
high,  and  erected  in  the  time  of  Aurelian*. 

Anydrous  alabaster,  mixed  with  a  considera- 
ble quantity  of  silex,  forms  the  bardigUo  of  the 
Italians,  found  near  Vulpino,  fifteen  leagues 
from  Milan,  and  employed  in  making  columns, 
tables,  and  vases.  It  properly  belongs  to  the 
Diamictonic  Domain,  where  it  is  more  particu* 
larly  described. 

White  alabaster,  from  Derbyshire^ 

With  a  blue  transparency,  from  Nottio^ 
ham. 

White  alabaster,  from  the  lower  Pyrenees, 
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Yellowish  white  alabaster,  from  Lagny,  about 
twenty  miles  from  Paris,  where  it  is  used  for 
columns  and  vases.  It  is  translucent,  and  full  of 
little  cracks,  which  however  do  not  afiect  its 
solidity.  • 

Bright  grey  alabaster,  with  green  and  yel- 
lowish spots,  from  the  river  Niso,  in  Sicily; 
which  affords  many  curious  marbles*  aud  other 
substances. 

Gypsous  alabaster,  waved  with  red  and  deep' 
jrellow ;  from  Taormina,  in  Sicily ;  another  re- 
markable spot  for  a  variety  of  marbles  and  ser- 
pentines, some  of  which  were  kuown  to  the 
4iDcients. 

Translucent  alabaster,  of  a  bright  yellow 
Tvaved  with  white;  from  the  isle  of  Gozzo,  near 
3falta. 

Travellers  seldom  observe  whether  a  substance 

te  found  in  such  abundance,  as  to  be  useful  to 

^he  arts.     Hence  even  celebrated  cabinets  are* 

Ba  the  present  confusion  of  the  science,  fiNed 

ith  specimens  from  little  fragments,  or  boul- 

iqiers,  and  vein-stones,  which  merely  please  the 

!ye,  and  lead  to  no  solid  purpose  of  utility  or 

becience.     A  final  and  perpetual  division  into  li- 

Lshology  and  petralogy,  would  obviate  this  among 

r^many  other  inconveniences,*  ' 

Anydrous  alabaster,  from  Grenoble. 
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ChMMtew,  Texture  earthy,  rather  fine,  on  a  large  iscdc 
generally  BtratifieJ,  with  interposed  lavcrs  of 
detached  Hints  at  regular  intervals.  The  flint  ii 
sometimes  schistose  and  continuous^  as  in  tbe 
neighbourhood  of  Margate,  and  tlie  North  Fore* 
land. 

Hardness,  of  course,  cretic.     Fracture,  even, 
earthy.     Fragments  amorphou^^  bluat. 

Weight,  pumicose. 

Lustre,  dull.     Opake. 

The  colour  is  a  dull  while,  proverbiaWy  known, 
but,  wanting  the  brightness  of  alabaster,  has 
never  been  used  to  celebrate  the  charms  of 
beauty.  From  the  decomposition  of  the  balls 
of  iron  pyrites,  which  it  often  contains,  it  may 
in  parts  assume  a  yellowish  or  greyish  tint. 
Sites.  Chalk  not  only  forms  rocky  cliffs,  of  a  most 

regular,  bright,  and  imposing  aspect;  but  roar 
be  said  to  constitute  whole  regions.  A  larr« 
portion  of  the  south  of  England,  and  the  north 
of  France,  consists  of  chalk;  which,  in  Hamp- 
shire and  Kent,  is  often  covered  with  the  hop; 
and  in  Champagne  affords  a  light  vivacitvtolhe 
vine.     It  also  appears  in  the  flat  islands  of  Deii- 


lark  ;  while,  in  other  countries,  it  must  rather 
be  regarded  as  a  rare  production.     This  extent 
chalk  in  a  N.  E.  direction,  and  its  absence  in 
te  other  parts  of  the  world,  is  a  most  grand 
ind  singular  geological  fact,  which  does  not 
im  to  have  invited  deserved  attention. 
Mr.  Jameson's    account   is    so    concise   and 
:act,  that  its  insertion  will  please  the  reader. 
►' "  1,  This  appears  to  be  one  of  the  newest  of   Jame«>o^ 

HCCOUUt* 

the  floelz  formations,  and  is  nearly  the  last  link 
of  the  great  limestone  series. 

"  2.  It  is  very  simple;  for  it  contains,  besides 
^chalk,  only  a  small  portion  of  flint.  The  flint 
^kccurs  in  tuberous  shaped  masses,  or  in  the 
^Rform  of  petrifactions  imbedded  in  the  chalk ; 
and  sometimes  it  forms  thin  beds,  which  are 
tore  or  less  continuous,  and  alternate  with 
thicker  beds  of  chalk.  It  contains  but  few  pe- 
'ifactions,  and  these  are  principally  echinites, 
►stracites,  and  belemnites. 
•*  3.  It  is  more  or  less  distinctly  stratified. 
-ike  all  new  formations,  it  contains  but  few 
letalliferous  fossils.  All  that  have  been  hitherto 
lund,  arc  iron  pyrites  in  small  balls,  and  small 
irtions  of  iron  ochre. 

«  4,  Very  few  observations  have  been  hitherto 

lade,  with  the  view  of  ascertaining  its  relative 

mtiquity.     Its  occurrence  on  the  sea-coast,  and 


its  earthy  aspect,  point  oat  the  lateness  of  i 
formation. 

"  5.  It  oQciirs  only  io  low  situations,  and 
frequently  on  sea-coaste,  where  it  fonns  con- 
siderable cliiTsi  but  when  it  occurs  in  ttilaod 
situations,  it  rises  into  hills  of  cooaderahte 
height.   . 

«  6.  In  England,  it  extends  through  ^'ill- 
shire,  Hampshire,  Surry,  Middlesex,  Essex,  and 
Kent)  and  appears  on  the  opposite  coast  of 
France,  and  stretches  through  the  Notlierlands. 
In  the  Baltic,  it  occurs  in  the  isliwdsof  Zealuod, 
Moca>  Rugen,  Wollin,  and  Saltholm ;  and  it  ex* 
tends  from  Saltholm  to  the  Swedish  province 
Schdoen.  According  to  Dr.  Steffens,  the  chalk 
at  Stevens-klint  in  Zealand,  and  that  of  ^Ioeii» 
resU  upon  an  aggregate  of  nauttlites,  serpulilcs, 
chamites,  and  coraiiites/^ 

To  the  petrifactions  may  be  added  vast  d^ 
composed  ammonites,  as  at  Margate,  pectenites^ 
large  pinnites,  as  at  Meudon,  near  Paris,  the 
glossolites  or  glossopetrae,  called  petrified  pa- 
lates, often  of  a  bright  brown  and  great  beauty*; 
\rith  what  are  called  Judaic  stones,  seemingly 
spines  of  a  large  sea-nrchin,  dionites,  &c.  Il 
has  been  remarked  that  the  petrifactions  in  chalk 


•  See  Woodwud  nod  P.  Tr.  14o,  US. 
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§eem  more  ancieat  thau  those  in  many  lime- 
stones y  and  Brongniart  has  observed  that  they 
are  chieOy  pelasgian.      The  shells  are  often 
changed   into   flint,  particularly  the  echinites. 
Sometimes  unaccountably  the  shell  retains  its 
original    appearance,    and    even    lustre    when 
broken;   while  the  interior  is  a  mass  of  solid 
int,  which  has  also  been  found  to  pass  through 
the  shell  without  affecting  its  texture,  which 
could  not  have  happened  if  the  iliut  bad  beenia 
a  state  effusion  from  heat. 
L         Patriu  informs  us,  from  Buffon,  that  a  chalk 
^begion  is  also  found  in  Poland  ;  but  he  adds  par- 
ticularly in  the  territory  of  Sadki,  where  it  is 
^buly  found  above  an  iron  mine,  with  beds  of 
^^ther  substances.     This  may  perhaps  be  a  soft 
white  limestone,   like  that  sometimes  used  at 
Lyons,  and  which  has  also  been  employed  ia 
building  the  famous  bridge  of  St.  Esprit  over  the 
Rhone.     Some  regard  this  last  as  a  highly  in- 
durated chalk,  which  may  be  cut  with  a  common 
saw,  and  becomes,  like  most  other  stones,  more 
lid  by  exposure  to  the  air,  losing  what  the 

riers  call  the  rock  water. 
There  is,  on  the  other  hand,  a  kind  of  chalk, 
ich  may  be  regarded  as  crude  and  imperfect, 
n  consisting  merely  of  comminuted  shells i 


IiKlornted* 
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and  such  are  the  falunes  of  Touraine,  and  othet 
parts  of  France. 
Vm,  Its  use,  as  a  manure,  seems  to  have  Been  long* 

known;  and  the  numerous  chalk-pits  in  Eng- 
land, sometimes  of  vast  extent,  have  been  dug 
for  this  and  other  purposes.     When  cleared  by 
water  from  foreign  particles,  it  is  allowed  again' 
to  condense,  and  sold  under  the  name  of  whiten- 
ing.    Spanish  white  is  merely  refined  in  thil 
manner ;  and  the  name  is  arbitrary,  as  it  is  mano* 
factured  in  the  north  of  France.     Spanish  white 
not  having  the  poisonous  quaJitics  of  ivhife-lead, 
there  is  room  to  regret  that  it  is  not  brought  into 
more  general  use.     Such  are,  it  is  beViwred,  the 
chief  consumptions  of  chalk  5  the  use  of  which 
is  rather  condemned  at  the  alehouse  -,  but  it  is 
also  sold  at  the  shops  for  many  domestic  pur^ 
poses.     In  Woodward's  time,  the  Brit'ish  seamen 
cbaikcggs.   generally  carried  chalk  eggs  from  Kent,  being 
echinites,  supposed  to  contain  the  purest  kind 
They  were  used  to  correct  sickness,  diarrhoea, 
and  other  disorders  of  the  stomach,  arising  froB 
salted  or  gross  food;  and  the  absorbent  powen 
would  be  approved  by  the  modern   physiciaD, 
especially  if  chalk  contain  11  of  magnesia,  as 
asserted  by  Bouillon  Lagrange;  but  other  che- 
mists have  only  found  about  60  of  lime,  and  iO 
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of  carbonic  acid*.  The  chalk-stones  which  ap- 
pear at  the  joints  of  gouty  persons,  and  greatly 
resemble  that  substance,  are  now  said  only  to 
consist  of  uric  acid  and  soda. 

The  structures  and  aspects  of  chalk,  are  rather 
various  in  minute  parts,  than  in  general  masses; 
so  that  an  excess  of  precision  in  this  respect 
might,  as  sometimes  happens,  only  introduce 
erroneous  ideas. 

Chalk,  with  various  shells^  from  many  parts 
of  England,  France,  and  Denmark. 

The  same,  with  the  shells  in  flint. 

The  same,  with  balls  of  pyrites  divergingly 
radiated. 


MODE  XIL    TUFA. 

The  name  of  calcareous  tufa,  is  most  justly  De*criptioo. 
applied  to  a  light  and  porous  rock,  gradually 
formed  and  daily  increasing  by  the  depositions 
of  springs  and  streams  much  impregnated  with 
stony  matter.  It  is,  of  course,  the  newest  of  all 
the  mineral   productions  j    and  often   contains 


*  Da  CosLa,  p.  77,  says  that  chalk,  called  crela,  from  Crete« 
where  it  is  found,  as  it  is,  among  other  places,  in  the  archbishopric 
of  Cologne,  is  used  for  the  heartburn  and  diairhoea.  It  if  also 
rniployed  in  nunures,  to  cleanse  metals^  aud  in  baking  sugan. 
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moss,  grass,  and  other  vegetables.  The  forma- 
tioQ  in  many  instances  is  so  rapid,  that  it  is  ap* 
Vtiy  nKxicin.  plied  to  thc  purposcs  of  arU  Nests  of  binls, 
and  other  small  objects,  are  subjected  to  the 
stream ;  and,  when  covered  by  thc  deposftion, 
are  said  to  be  petrified;  an  erroneous  idea,  for 
they  are  merely  clothed  with  tufa.  Sach  is  thc 
tufa  common  on  the  banks  of  the  Tees,  and 
other  rivers  in  the  north  of  England.  By  its 
lightness  it  is  well  calculated  for  vaults  and  roo6 
in  buildings,  where  the  nse  of  irood  would  be 
dangerous;  and,  by  its  open  intervals,  admits 
the  mortar,  so  as  to  form  as  it  were  one  coherent 
mass ;  and  it  was  used  by  the  ancients  in  manj 
constructions.  The  Pharos,  at  Dover,  is  chiefly 
built  oftufa^  from  the  north  of  England*. 

But  as  the  Italians  first  user!  the  word  (a/ot 
and  seem  more  generally  to  have  applied  it  to 
volcanic  accretions,  there  is  no  impropriety  in 
extending  it,  as  is  often  done>  to  many  loose 
and  porous  stones,  evideutly  of  recent  fonna- 
c«nc]iitic.  tion.  Thus  the  shelly  tufa  of  Gmelin,  consist- 
ing of  broken  fragments  of  shells,  with  sand  and 
gravel,  loosely  joined  by  a  calcareous  cement, 
might  perhaps  be  more  properly  classed  here 


*  This  lufa  snoiing  1o  join  substiuicin  together,  was  eichibitally 
the  ffurgcons  in  the  fracture  of  boaes,  ood  caUe4  O9it0cwiU. 
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than  among  the  glutenites.     Of  this  stone  the 
celebrated  temple  of  Jupiter  Olympius  at  Agri- 
gentum,  or  Girgenti,  in  the  south  of  Sicily,  was 
constructed,  as  appears  from  the  ruins.     The 
.coarse  limestone  of  Saillancourt,  used  in  build- 
ig  the  beautiful  bridge  at  Neuilly  near  Paris, 
Iso  approaches  to  this  kind. 
The  Travertinoy  with  which  the  church  of  St. 
Peter,  at  Rome,  is  constructed,  is  also  a  tufa, 
daily  formed  in  the  waters  of  the  Anio,  now 
called  the  Tiverone. 
^B    A  fine  calcareous  tufa  is  also  formed  in  an-  or^uedacto. 
H^lent  aqueducts,  in  like  manner  as  we  see  it 
Hfevery  day    in    our   tea-kettles.     The   ingenious 
^Brard  says,  "  Being  in  Languedoc,  towards  the 
middle  of  June,  IS07>  I  visited  the  great  Roman 
aqueduct,  known  by  the  name  of  Pont  du  Gard: 
ascended  into  the  gallery  which  terminates  this 
lold  monument,  and  in  which,  anciently,  the 
ater  ran  which  was  conducted  from  Uzes  to 
ismes :  I  observed  that  the  sides  and  bottom  of 
ihis  canal  are  encrusted  with  coarse  tufa,   18 
iches  thick.     In  like  manner  also,  and  what 
las  happened  under  the  eyes  of  the  Parisians, 
'hen  in  new  modelling  the  garden  of  the  senate, 
there  was  found,  in  digging  the  .soil,  canals; 
which  are  said  to  be  as  ancient  as  the  time  of 
Queen  Blanche,  and  which  brought  the  water 
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from  Arcueil  to  Paris  j  and  these  canals  wert 
entirely  Tilied  with  tbe  same  sediment  which 
that  water  deposes,  even  now,  on  the  surface 
of  all  bodies  on  which  it  remains  a  certain 
time."  * 

Some  establish  a  distinction  between  iuh  and 
sinter;  that  the  former  is  deposited  in  the  opea 
day,  while  the  latter  is  formed  under  ground. 
But  this  seems  arbitrary  j  and  depositions  of  the 
purest  alabaster,  or  alabastrite,  may  be  eqaally 
formed  in  the  open  air,  as  at  the  Baths  of  St 

si.rdippc,  Philip,  in  Tuscany,  where  they  appear  equal  to 
the  most  beautiful  marbles,  bemg  received  in 
moulds  with  the  heads  of  Roman  Em\>erors,  and 
other  objects.  This  ingenious  manufacture  was 
established  by  Mons.  Vegni,  But  such  ohiects 
belong  to  lithology;  and  the  name  of  tufa  wiH 
ever  imply  a  coarse  stone  used  in  architectore. 

Travcriino.  Of  this  kiud,  by  far  the  most  celebrated  is  the 
travertinoy  already  mentioned;  as  it  has  been 
employed,  both  in  ancient  and  modem  times,  in 
the  construction  of  the  most  magnificent  edi- 
fices of  the  most  magnificent  city  in  the  worfdf. 
Hence  a  more  particular  account  will  be  found 


•  Brard,4«3, 

f  For  example,  lite  Coli&eo  or  Flavian  amphitheatre.  Pctria^ 
i.  138,  snys  the  TravertiDO  ia  of  a  sweet  yellowish  white,  a&4 
hardens  by  time. 
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interesting,  and  shall  be  given  in  the  words  of  a 
skilful  observer. 

"  The  Auio  or  Tiverone,  which  descends  from 
the  Apennines  of  Vicovaro  and  Subiaco,  to  the 
east  of  Rorae,  before  reaching  the  plain  where  it 
unites  with  the  Tiber,  crosses  Tivoli ;  a  place 
qually  known  to  the  learned  and  the  artist,  by- 
its  ancient  monuments  and  its  beautiful  views, 
which  have  employed  the  pencils  of  the  greatest 
asters.     All  the  land  through  which  the  Anio 
passes  in  Tivoli,  whether  near  the  great  cascade 
r  the  smaller  ones,  is  filled  with  masses  of  a 
calcareous  stone,  produced  by  the  deposition  of 
its  waters.     Sometimes  a  piece  of  rush  or  reed,  or 
^^ther  vegetable  matter,  is  the  first  point  to  which 
^■be  calcareous  earth  begins  to  attach  itself.     Ik 
^Heneraily  deposes  in  concentric  layers,  and  has 
the   hardness  and  fibrous    tissue  of  alabaster. 
These  layers  are  nevertheless  separated  by  a  bed 
f  calcareous  earth,  friable,  yellowish,  and  very 
e.     At  the  foot  of  .the  mountain  of  Tivoli, 
here  the  Anio  enters  the  plain,  which  extends 
Rome,  are  the  quarries  of  travertine.     This 
careous  rock  is  disposed  in  horizontal  beds: 
colour  is  yellowish  white,  its  grain  earthy, 
dure  uneven,  and  its  hardness  far  surpasses 
at  of  those  c«lcareous  masses  produced  by  the 
nio,  in  the  neighbourhood  of  Tivoli.     Cavities, 
yoL.  I.  S  L 
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where  the  calcareous  substance  has  assumed  ft 
sparry  grain,  and  stalactitic  forins>  are  CoouaoQ 
ID  travertine.  Sometimes  these  cavities  have 
been  since  filled  by  a  calcareous  stalactike« 
whiter^  of  a  finer  grain  and  harder.  This  is  the 
origin  of  those  white  spots;  the  reguUrity  of 
which,  has  caused  them  to  be  mistaken  fotaia* 
line  bodies  enveloped  in  its  paste.  TraTCftififi 
contains  no  remains  of  marine  substances^  bol 
sometimes  it  ajlords  fragments  of  vegetables. 

'<  It  is  not  doubted  but  IrBvertine  owes  its 
origin  to  the  depositions  of  the  Anio;  deposi* 
tions  which,  in  the  plain,  may  have  formed  a 
more  solid  and  compact  rockj  because  its  cur-  I 
rent  was  less  rapid,  and  perhaps  its  waters  more 
stagnant  in  several  places.  Not  far  from  the 
quarry  of  travertine  is  the  Solfatara,  so  called 
on  account  of  the  great  heat  of  its  waters,  which 
abound  in  sulphuric  hydrogen  gas,  and  form  a 
considerable  sediment  of  calcareous  matter.  A 
Cardinal  d*£ste  caused  .the  canal  to  be  dag> 
which  conveys  the  waters  of  the  lake  to  the 
Anio.  The  calcareous  depositions  are  there  lO 
abundant,  that,  if  every  three  years  it  was  act 
cleaned  out,  it  would  be  closed  up,  notwith- 
standing its  breadth  and  depth.  The  watfl 
vrhich  runs  in  the  canal,  on  meeting  with  bitt«' 
rush  or  other  bodies,  covers  them  with  a  wbiK 
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c&lcftreoQS  crust,  two  or  three  lines  in  thickness. 
These  incrustations  are  known  by  the  name  of 
Comfits  of  Tivoli*.  Before  this  passage  was 
opened^  the  overflowings,  to  which  the  lake  is 
subject,  were  often  so  considerable  that  the  water 
spread  over  the  neighbouring  grounds,  and 
formed  on  their  surface  a  stony  crust*  The 
water  of  the  lake  so  charged  with  calcareous 
earth,  uniting  with  those  of  the  Anio^  in  the 
floods  which  their  union  must  produce,  have 
tliemselves  contributed  to  the  formation  of  tra* 
vertine.  I  do  not  think  that  the  Anio  alone 
arould  have  been  capable  of  forming  the  quan* 
tity  which  is  found  of  that  rock. 

"  Independent  of  tl>e  immense  qvarries  work- 
ed by  the  ancients,  tliere  are  besides  others  of 
»uch  vast  extent,  that  they  may  supply  the  4e« 
fnands  for  many  ages. 

■  .*  '*  Dr.  V«gni  had  c«ubU«hed  thcre.a  manufaoture  oThMTcliefi^ 
^paiogous  to  ihat  which  he  possesses  in  Tuscany,  near  tlic  Baths  cf 
St.  Philip.  Tlic  ingenious  method  by  which  he  forces  the  wat^r  to 
/orm  the  bas-reliefi  in  a  sliort  tunc,  which  by  the  ouctnoss  of  the 
Resign  and  the  hardneis  of  the  ^moA,  are  not  inferior  to  the  origlii«l% 
it  suHiciently  known  by  thfc  relauoos  of  mot  znoderD  iravellen  ia 
Ittly. 

**  I  diaH  oAly  add,  that  the  odour,  |^in*  and  Irardncs^  d^  flic 
itone  formed  by  the  waters  of  the  S^tfMtra  of  TtwiJi,  as  well  a»  the 
neighbourhood  of  Rome,  which  furnishes  so  many  beautiful  models, 
and  skilful  artists,  give  this  manufacture  a  decided  advantage  orer 
(fTuacany." 


le 


SOMAflf   T.       CALCAftBOUS, 


•'  The  lake  of  Solfatara  seems  to  have  greatlj 
assisted  in  the  formation  of  this  rock.  lis  water, 
charged  with  much  gaz,  explains  by  that  qua- 
lity the  great  number  of  liollows  which  travertine 
presents.  It  proves  that  when  the  rock  harden- 
ed, a  gaz  has  at  the  same  tia»e  escaped  in  several 
places^  which  has  prevented  the  approximation 
of  its  parts  which  were  still  sofi.  As  often  ai 
the  interior  of  a  mass  of  rocks  presents  cavities 
without  any  indication  of  ibreigo  substances, 
which  might  have  opposed  the  union  ofitsparts^ 
I  conceive  their  origin  may  be  attrihotcni  to  the 
escape  of  gaz,  at  the  moment  when  the  sub- 
stance was  passing  from  a  state  of  softness  to 
solidity,  by  cooling  or  drying, 

**  From  what  I  have  just  shown,  it  follows  that 
travertine,  or  rock  ofTibur  or  ofTivoli*,  is  a 
carbonate  of  lime,  formed  by  the  depositions  of 
the  Anio  and  the  Solfatara  of  Tivoli.  The 
Roman  artists  give  the  name  of  travertine  only 
to  the  stone  taken  from  the  quarry,  situated  at 
the  foot  of  the  mountain  of  TivoH.  The  lilbo* 
logists,  less  slaves  to  locality,  bestow  it  on  all 
calcareous  rocks  which  possess  the  grain,  tissue, 
and  formation  analogous  to  that  of  the  travel 
tine  of  TivoH.      If  the  ancient   and  modem 


*  Titmriinum  of  ilie  axtcients. 
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IKomans  have  employed  this  stone  in  the  most 
noble  structures,  they  have  but  followed  the  ex- 
amples of  other  people  before  them.  The  tem- 
ples of  Pestum,  the  most  ancient  monuments 
that  are  known  after  the  pyramids  of  Egypt, 
were  built  with  a  travertine,  formed  by  the  de- 
position of  waters  which  still  exi.st  in  that  dis- 
trict. This  stone,  when  long  exposed  to  the 
air,  acquires  a  considerable  degree  of  hardness; 
its  colour  assumes  a  reddish  tinge,  pleasing  to 
the  eye,  and  which  in  no  small  degree  contri- 
butes to  bestow  on  monuments  of  antiquity  that 
majestic  character  which  is  so  striking.  Buch 
justly  observes,  *  that  the  temples  of  ancient, 
the  churches  and  palaces  of  modem,  Rome, 
would  infinitely  have  lost  of  their  grandeur  and 
majesty,  if  the  bold  genius  which  erected  thera 
had  not  met  with  such  a  material  as  travertine. 
They  would  have  lost  much  of  their  solidity,  if 
the  formation  of  tufa  had  not  given  rise  to  the 
discovery  of  puzzolana/  The  chance  which 
collects  in  its  vicinity  the  materials  most  fit  for 
architecture,  travertine,  and  puzzolana,  was  not 
a  little  happy  for  Rome.  The  mortar  or  cement, 
which  results  from  a  mixture  in  just  proportion 
of  that  ferruginous  volcanic  earth  with  lime,  so 
much  surpasses  in  hardness  all  other  known 
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nrmfiiir.  that  the  exportation  of  pQzzoiana,' 
the  Tiber  and  tlie  Port  of  O&tia,  is  become  a 
little  brancli  of  tntde."  •  ^j 

From  tbe  preceding  observations,  it  miglt^^ 
be  understood  tbat  there  are  at  kast  three  diP 
fereat  structures  of  the  calcareous  t«fa:  (he 
poroufl>  or  that  of  the  travertine ;  tbe  9heny>Vtk« 
that  of  the  ruins  of  the  temple  of  Jupiter;  ami 
the  tubular,  like  Uiat  of  Germany,  and  the  north 
of  England. 

rrRucTURB  I.    poaotrs. 

Travertine,  from  the  ruins  of  Rome. 
The  same,  from  the  quarries  near  TivoU. 

^RUCTURB    II.      CONCHITIC. 

From  the  ruins  of  Agrigentum  or  Girj 
is  found  in  many  other  places,  but  has 
little  attention,   being  probably   regarded 
coarse  limestone ;  while  its  lax  compositioa 
it  to  this  mode,  though  Wallerius  vsould  peri 
have  called  it  a  tufaceous  limestone. 


*  BreUlalc^  ii.  £6l.    At  Bionnay  Uiert  are  bou*e»  butii  al «< 
cueous  tu&>  containing  fragmeuu  of  Ume-«|Mr,   llmcstooe,  id] 
«Iate;  tlic  base  being  of  jl  lively  brick  red  colour^  and  Micoclj' 
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ST&UCTUaB   III.     TUBULAR. 

the  tower,  or  ancient  pharos,  at  Dover 
Castle. 

The  same,  from  tlie  banks  of  the  Tees,  and 
other  rivers  in  the  north  of  England. 

The  same,  encrustrating  various  objects,  as 
birds'  nests,  plants,  leaves,  &c. 
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MODE  XIII.    CALCAREOUS  INTRITE. 

This  mode  is  rare,  and  of  little  consequence, 

;pecially  as  the  stones  are  not  remarkable  for 

:auty,  and  seldom  used  in  the  arts. 

The  most  singular,  is  what  Werner  would  call  PorphyiiUc. 

limestone  porphyry;  being  a  compact  lime- 
;one  of  a  reddish  white  colour,  sprinkled  with 

linute  crystals  of  white  felspar.     It  was  disco* 
rered  by  Gillet  Laumont,  in  the  mountain  called 
Bonhomme,  in  the  Alps. 

Another  calcareous  intrite  is  a  fine  grained  MarWeof 
limestone,  with  angular  spots  of  calcareous  spar, 
something  resembling  a  porphyry.  It  is  of  a 
yellowish  white  colour }  and  bears  the  name  of 
marble  of  Nonette,  from  a  place  situate  at  the 
confluence  of  the  rivers  Alagnon  and  Allier,  in 
the  department  of  Puy-de-Dome,    There  is  also 
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a  conchitic  marble  found  near  the  sarae  place ; 
but  the  former  being  more  easily  worked,  is 
preferred  for  chimney-pieces  and  olber  objects, 
according  to  the  information  given  me  by  M. 
Lucas,  a  most  obliging  and  inlelligeut  youths 
who  has  published  some  useful  works  on  mine- 
ralogy. The  father  has  the  care  of  the  coUecVioa 
of  the  Jardin  des  plantes  ;  and  by  bi&  respectable 
character,  and  gentle  manners,  prevented  many 
outrages  that  were  offered  to  that  sacred  deposit, 
during  the  times  of  anarchy. 


MODE  XIV.    CALCAREOUS  GLUTESTTE. 

This  mode  presents  many  important  objefcts, 
as  the  celebrated  bricias  and  kollanites  in  mar- 
ble, with  the  calcareous  sandstones,  used  for 
various  purposes  of  construction.  It  falls,  a» 
usual,  under  two  divisions,  the  large  grained  and 
the  small. 


STR17CTURB   I.      LARG£   GRAINED. 

Bricias  of  limestone  are  common  at  the  bottom 
of  many  calcareous  hills,  but  attract  little  alten- 
tion ;  except  in  colour  and  grain,  they  belong  to 
that  noble  mode  called  marble,     A  singular  kind, 
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escribed  by  Saussure,  may  suffice.     He  observed 
it  at  the  Col  de  la  Seigne,  near  the  mountain 
1^^  Bonhomme. 

^B  "  On  this  road  we  find  a  quantity  of  fragments 
^■pf  a  very  singular  calcareous  bricia ;  and  conti- 
^■luing  to  ascend,  we  leave  on  tiie  right,  above  the 
^fteth,  the  rocks  from  which  these  fragments  are 
^detached.  The  same  bricias  afe  again  found  in 
the  same  situation,  on  the  opposite  slope  of  the 
Col  dc  la  Seigne,  and  in  the  White  Alley ;  but  I 
shall  describe  them  here,  that  I  may  not  return  to 
them.  The  paste  of  these  bricias  is  sometunes 
white,  sometimes  grey ;  and  the  fragments  which 
it  contains,  are  some  white,  some  grey,  others 
brownish  red,  and  almost  always  of  a  different 
colour  from  the  paste  which  unites  them.  They 
all  of  a  calcareous  nature,  at  least  such  were 
1  those  that  I  could  see ;  and  it  is  remarkable 
at  they  have  all  a  lenticular  form  very  much 
attened,  and  that  they  are  all  placed  in  the 
rection  of  the  plates  of  the  rock ;  one  would 
y,  on  seeing  them,  that  they  had  all  been  com- 
essed  and  bruised  in  the  same  direction.  This 
e  stone  is  mixed  with  mica,  especially  in  the 
terstices  of  the  layers,  and  between  the  frag- 
ents  and  the  paste  which  unites  them ;  but  no 
ica  is  observed  in  the  fragments   themselves. 


Singular 
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Infiltrations  of  quartz  are  also  found  in  tbei 
cias.     This  rock  is  cut  by  frequent  fisjurcs,  per* 
pendicular  to  the  planes  of  the  beds.     It  is  palpa- 
bly som,  tlmt  these  clefts  bave  been  fcrmed  by  the 
unequal  subsidence  of  the  beds,  and  not  by  a 
spontaaeous  retreat:   for  the  pieces^  or  {oragn 
fragments,  are  all  divided,  and  distinctly  cuxby 
these  fissures ;  wbilc  in  the  natural  divisioos  of  ttie 
beds,  the^e  same  fragments  are  entire,  and  pro- 
jecting from  the  surface.     The  nodules  of  quarts 
and  the   several  crystals  which  schisti   cootaiiv 
present  the  same  phenoaaenon ;  and  the  same  cod- 
aequence  may  be  drawn  from  It;  they  are  divided 
in  the  clefb^  and  whole  in  the  8e(ianilion&  of  the 
layers. 

^'  Although  these  fl^tened  firagments,  as  I  have 
stud,  afford,  at  first  sight,  the  idea  of  compressioo, 
yet  I  cannot  admit  it ;  no  other  vestige  of  this 
compression  being  observable:  I  should  tathcr 
imagine  that  these  fragments  have  beloQ^d  to 
very  thin  layers,  which  have  been  rounded  under 
the  waters,  by  rolling  and  friction ;  that  aftenrardi, 
when  titey  have  been  successively  carried  down 
and  lodged  by  the  waters,  they  have  taken  the 
horizontal  position  that  their  weight  inapoted  on 
tliem ;  and  that  afterwards  the  elements  of  tb 
calcareous   stone  which  forms  the   base  of  the 
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and  which  was  deposited  at  the  same  time. 
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►ricia,  ana  wmcn  was  aepositea  at  tue  same 
or  alternately  witli  tlieni,  have  eockosed  and  kept 
tbem  in  tiiat  posidoa."* 

The  nagelfiuh  of  tlie  Swiss  is  a  bricia,  with  a 
calcareous  oement;  the  fragments  seetn  to  be 
commonly  siliceous  ;  but  Mr.  Jameson  says  that  a 
kind,  wholly  calcdreous,  is  found  in  Bavaiia;  it  is 
incapable  of  pcjlish. 

It  is  singular  tltat  no  bricia  can  be  clearly  and 
positively  assigned  to  the  times  of  ancient  art. 
Ferber  informs  us^  that  the  Italians  apply  the 
word  bricia  to  any  marble^  which  has  spots  that 
clear  and  distinct ;  while  it  ought  to  be  con- 
led  to  real  bricias,  consisting  of  fragments  joined 
by  a  calcareous  cement 

The  bricia  which  seems  to  have  the  best  claim  African  bricu. 
antiquity,  is  that  called  the  African^  which,  on 
black   ground,  presents  large  fragments  of  a 
^hitish  grey,  of  a  deep  red,  or  of  a  dull  purple. 
>f  this  marble  there  is  a  larg^  column  in  the 
apolcon   museum;    but  the   name  of  African 
Jems  to  have  been  bestowed  merely  on  account  of 
black  ground ;  for  it  is  not  mentioned  by  any 
icient  author,  and»  if  known  to  antiquity,  was 
»robably  Grecian ;  perhaps  the  Chian,  with  spots 
!of  many  colours  on  a  black  ground.     As  the  walls 
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of  their  city  were  built  with  this  marble,  the  ques- 
tion might  perhaps  still  be  settled  by  a  learned 
traveller.  When  they  showed  them  in  a  boasting 
manner  to  Cicero,  liis  di^  sarcasm,  on  their  grtat 
pride  and  small  domain,  was,  "  I  should  have  ad- 
mired tiiem  more,  if  they  had  been  buWt  of  tra- 
vertine." After  all,  this  marble  may  perhaps  be 
Italian ;  for  Ferber  informs  us  that  tiic  same  kiod 
is  still  tbund  at  Seravez/a,  on  die  opposite  side  of 
the  mountain  to  Carrara,  wliich  is  also  called 
^fricanOy  and  employed  instead  of  tiic  antique'! 
The  names,  imposed  by  tlie  ^oorant  and  interest- 
ed dealers  and  artists,  deserve  no  credit ;  and  ao 
intelligent  traveller  must  study  the  marbles  \n  the 
undoubted  remains  of  antiquity,  beginning  with 
those  which  continued  in  general  estimation  and 
use  for  many  centuries,  as  the  ].^aconian,  the 
Phrygian,  the  Numidian,  and  Uie  imperial  or 
Egj'ptian. 

No  other  bricia  appears  in  Ferber 's  catalogue  of 
the  ancient  marbles  of  Rome ;  but  some  oLhen 
are  styled  antique,  probably  only  on  account  of 
tlieir  beauty.  Such  are  the  rose  bricia,  w  hich,  on 
a  base  of  bright  red,  is  enriched  witii  little  spots, 
rose  and  black,  with  larger  ones  of  a  beautiful 

*  Da  CoMa,  p.  2\\,  positively  infenui  lu  th4(  the  bUck  xnarUe 
with  red  and  white  spots,  i»  ItaliMi,  though  called  African. 
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^vhite ;  that  called  arlcquino^  which  on  a  pale  yel- 
low, presents  many  fragments  of  various  colours^ 
nibling  the  beaiitit'ul  bricia  of  Aix,  but  with 

re  splendour ;  tlie  chocolate  brown,  with  little 
angular  fragments  of  white ;  and  tlic  white  with 
^eA  fragments.  What  is  called  the  grand  antique, 
is  composed  of  large  fragments  of  black  in  a  white 
cement*.  Tlje  French  apply  tiie  name,  violet,  to  Vioitt. 
a  bricia,  which,  on  a  ground  of  pale  brown,  pre- 
sents fragments  of  lilac  and  of  white.  One  of  the 
violet  bricias,  described  by  Brard,  is  of  a  yellowbh 
green;  and  presents  wliitc,  green,  violet,  red,  and 
orange  spots :  but  our  author  does  not  seem  care- 
fully to  distinguish  between  Italian  bricias,  which 
are  often  merely  spotted,  and  the  real  briciaa, 
which  are  composed  of  fragments. 

Among  tliC  bricias  of  modern  Italy,  may  be 
mentioned  what  the  French  also  call  violet-bricia, 

ing  merely  of  a  reddish  brown,  with  white  veins; 

t  of  Brentonico  with  large  yellow,  grey,  and 
sc  spots ;  diut  of  Bergaino,  of  black  and  grey  in 
greenish  cement ;  and  that  of  Alcamo,  in  Sicily, 

a  bright  grey  with  rose  spots.     The  territories 

Verona  and  Trent  yield  a  beautiful  bricia  of 

le  red,  crimson,  and  bluish  fragments  in  a  red 
ent     Spain  boasts  the  bricia  of  Riela,  in  Ar-      5*p«m. 


Modern. 


Italv. 


*  Brad,  340. 
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in,  of  a  reddish  yell 
Uack ;  and  those  of  Valea 
That  of  Old  Caatile  b  raui 
being  of  a  bright  red,  dc 
blacky  and  enclosing  fragna 
brick  red,  deep  brown,  and 
are  rather  round,  so  that 
pudding-stone,  if  this  diri 
in  the  original  and  beta 
EnjG^land,  >viu>se  name  ba 
guages,  the  small  pebbi 
which,  with  many  other 
«ion  is  unnecessary. 

No   bricia  worth 
have  been  discorered  in 

France  presents  a  bean' 
ecription,  very  common  at 
in  some  pieces,  of  a  pale 
of  a  straw  colour;  and  is 
of  very  small  fragments  o 
the  larger,  which  arc  of 
an  inch  to  two  or  three 
spots  are  generally  of  a 
colour,  and  are  intersperai 
of  a  slate  blue  and  pale  re 

•  Tlie  celebrated  IroeatelU,  or  fi 
Ml&c  regarded  u  a  bricia. 


grey  and  dull  white :  a  striking  singularity  is,  that 
the  large  broum  spots  have  sometimes  red  edges, 
and  an  oval  or  triangular  spot  of  light  grey  ynM 
have  a  red  spot  of  tlie  same  shape  in  tlie  centre ; 
80  that  the  very  fragments  would  seem  to  be  of 
original  crystallisation,  which  has  been  modified, 
or  rather  disturbed,  by  some  violent  cause,  at  a 
particular  period  of  its  progress.     This  singular 
marble  might,  witii  the  English  kollanite^  form 
a  cabinet  of  study   for  tlie  geologist;  for  the 
appearance  of  both  is  utterly  irreconcilcable  with 
received  opinions.     As  sand  is  now  allowed  to  be 
often  a  product  of  original  crystallisation,  so  peb- 
bles, which  are  only  a  larger  sand,  must  in  the 
kollanite,  and  may  in  this  calcareous  rock,  be  of 
original  fomiation,  and  afterwards  agglutinated 
by  a  resumed  pragrcss  of  the  process. 

This  singular  bricia  is  at  Paris  called  br^chc 
^AleppCy  as  if  it  came  from  Aleppo  in  Syria ;  but 
Brongniart  informs  us  that  tliis  is  a  corrupt 
ion,  and  that  it  should  be  called  (TAlet,  from  a 
>lace  about  a  league  from  Aix  ;  yet  he  describes 
as  red,  black,  and  grey,  which  must  be  quite  a 
lifi'ercnt  sort.  Brard,  who  has  treated  tlic  French 
larbles  with  great  care,  says,  that  the  bricia 
imetjmes  called  of  Aleppo,  and  sometimes  of 
^Alet,  by  the  marble-cutters  of  Paris,  is  the  antique 
violet  bricia,  which  has  been  already  mentioned; 
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but  none  of  his  descriptions  in  the  least 
vfixh  that  under  view* ;  and  it  is  with  regret 
on  this  and  many  other  occasions,  the  praise 
accuracy,  though  it  ought  to  form  the  chief  am 
tion  of  such  a  work,  must  be  withheld.  It 
surprising  that  he  did  not  learn,  from  Bro 
that  the  bricia  of  Aix,  which  he  compares  wi 
the  Arle(fumo,  must  be  the  same  with  that  of -M 
in  the  vicinity  of  that  town.  His  description 
the  bricia  of  Aix,  in  fact,  corresponds  with 
present,  as  presenting  grey,  brown,  and  red  spo 
on  a  yellowish  base.  The  same  remark  may- 
tend  to  his  bricia  of  Marseilles,  whkh  is  reddlsl 
with  white,  grey,  and  brown  fragments ;  and  wbic 
he  adds,  is  much  used  and  highly  esteemed 
Paris ;  where  it  is  unaccountably  called  bricia 
Memphis.  It  is  surprising  that  Saussure,  v 
has  described  Aix  and  its  vicinity,  has  not  in( 
catcd  tliis  singular  marble,  which  was  so  wort 
of  liis  attention  in  every  point  of  view. 
Of  Eyffiicw.  Another  singular  French  marble  is  the  puddii 
stone  of  Eygliers  above  JMont  Dauphin,  on 
right  bank  of  tlie  river  GuyL  This  is  comM 
of  pebbles  chiefly  white,  grey,  and  yellow,  f^M 
by  a  reddish  cement,  and  receives  the  finest  polls 
Beautiful  tables  of  this  marble  may  be  seco 
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Grenoble;  and  inspection  must  verify  whether  the 
pebbleo  have  been  rounded  by  Miction,  or  the 
whole  be  an  original  rock  of  a  particular  crystal- 
lisation. 

Another  marble,  called  a  violet  bricia  by  the 
French,  comes  from  Seix  and  other  places  in  the 
department  of  Arrifege,  which  is  particularly  rich 
in  beautiful  marbles.  It  is  a  coarse  brown,  spot- 
ted with  lilac  and  white.  That  of  St.  Romaine,  in 
the  department  of  Cote  d'Or,  so  styled  from  the 
excellent  wines  of  Burgundy,  is  of  a  brick  red 
with  angular  fragments  of  yellow.  Doulers,  in 
tlie  department  of  the  North,  presents  a  bncia  of 
many  fragments,  ash  colour,  wliite,  and  reddish. 
That  styled  of  the  Pyrenees,  is  of  a  brownish  red, 
rith  black,  grey,  and  i*ed  fragments,  and  has  con- 

lerable  reputation. 

Of  the  common  kind,  Saussure  has  observed 
le  following  examples  : 

The  mountaui  near  Vevey  is  composed  of  coarse 

mdding-stone,  the  rounded  flints  being  united  by 

sand,  and  this  sand  by  a  calcareous  gluten,  M'hich, 

in  the  rents  and  inten^als  of  the  beds,  assumes  the 

form  of  spar. 

The  pudding-stone  of  which  Mount  Rig!  is 
composed,  consists  chiefly  of  red  clay  pebbles,  so 
soft  as  to  be  aflected  by  rain  water,  and  united  by 
a  calcareous  gluten. 

VOL.  1.  3  M 
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A  pudding^tone  of  fragiilents  of  black  horn- 
stein  in  a  gluten  of  clay,  iron,  and  lime*. 

The  chief  specimecift  have  been  already  indi- 
cated. 


Sites. 
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Calcareous  sandstones  arc  regarded  as  commotL 
Tliat  of  Fontainebleau,  which  is  commooiy  rec- 
koned calcareous,  docs  not,  by  Broogniart's  ac- 
count, al^vays  effervesce  with  tiic  nitrous  acid; 
but  only  that  of  two  quarries,  Beliecroix  and  Ne* 
Tnours,  in  which  the  curious  cry$taU  are  found. 
The  others  afford  siliceous  sandstone. 

The  sandstones  whicli  present  zones  of  different 
colours,  and  dendritic  delineatioos,  seem  to  h$ 
chiefly  argillaceous,  the  clay  cement  being  im* 
prcgnated  with  iron.  Calcareous  aaodstone  often 
alternates  with  limestone^  and  is  ascribed  by  maaj 
to  the  same  formation.  It  is  the  most  coaimoDof 
all  the  sandstones,  and  forms  long  chains  of  bilbi 
from  Osnabruck  down  to  liessia,  and  along  titf 
lUiine.  It  also  constitutes  the  base  of  the  C^> 
ton  of  Berne,  and  rises  into  considerable  oKuish 
tains  in  tiie  south  of  prance,  particalarlv  that  d 
Caume,  on  the  north  of  Toulon,  wlucb  oo 
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of  alternate   beds  of  limestone  and  calcareous 
sandstone*. 

According  to  Patrin,  the  sandstone  of  Fontaine-   of  Fontthie- 
lean  is  always  a  calcareous  glutcnite;  but  when 
\e  praises  its  utility  at  Paiis,  where  it  is  employed 
in  paving  tlie  streets,  he  forgets  that  it  wears  out 
three  years ;  while  granite  might  be  had  from 
'Cherbourg,  which  would  last  tlihrty.     This  cele- 
j     brated  sandstone  sometimes  forms  regular  beds, 
end  sometimes  only  appears  in  blocks,  dispersed 
r    in  heaps  of  pure  quartzy  sand,  upon  which  the 
^Muten  does  not  seem  to  have  acted.     For  Jlom^ 
^Be  Lisle  has  long  since  remarked,  that  such  sand 
^19  often  a  pure  liomogenous  production  of  nature, 
which  must  not  be  confounded  with  those  pro- 
ceeding from  decomposition*!".     The  formation  of 
this  stone  seems  illustrated  by  the  noted  crystals, 
rhich,  though  composed  of  quartzose  sand,  as- 
imc  the  rhomboidai  form  of  calcareous  spar; 
id  some  even  present  crystals  of  a  beautiful  yel- 
iw  spar,  quite  transparent.     Perhaps  it  was  in  a 
ferent  quarry,  tliat  Lassone  made  the  singular 
lark,  tliat  the  new  surface,  at  the  end  of  some 

*  Patrin,  iti.  3d4.     He  wcms  tingubr  In  his  opinion  thftt  th«       ^ 
lilding  stone  used  at  Paris  is  a  calcareous  undstnne*  while  all 
lers  regTird  it  as  a  konitc.     9ee  Brongniart,  art.  Moelhn,  i.  904 
is  the  chaux  earbonatif  grit$nere  of  Hftfiy. 
+  ii.  03. 
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Oionths,  was  covered  with 
oeous  Dature,  arising  fro; 
which  remains,  as  befa 
secrets  of  nature;  becau 
analysed  in  their  original 

Even  Mr,  Kirwan  has 
calcareous  sandstones. 
usual,  employed  much  1 
different  formations ;  but 
else  line  of  distinction  be 
as  it  is  probable,  howev^ 
tion  is  chiefly  a  calcarcou 
curious  observations  well 

"  No  rock  presents  a 
nal  appearance  than  this 
are  deep,  rocky,  and  ro 
steep,  and  cliffy ;  and  it  m 
lossal  pillars  and  masses,  4 
ber  and  variety  of  their  shi 
rocky  scenes.     These  hilB 
often  reach  a  considerable! 
mits  are  all  nearly  on  the  i 
most  striking  appearances  I 
bach,  in  Bohemia.     There^ 
coneSi  pyramids^  and  pilfa 
sometimes  joined  togetherj 
hundred  feet  high,  spreai 
tract  of  country.      In  ol 
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grottos  appear,  from  which  there  issue  many 
streams,  that  give  rise  to  waterfalls,  and  thus  in- 
crease the  beauty  of  this  striking  scene.  These 
caveras  are  wide  at  the  mouth,  but  become  very 
narrow  towards  their  further  extremity,  and  are 
snerally  very  short.  This  form  shows  that  they 
re  their  existence  to  external  agents,  particularly 
water,  A  more  near  examination  discovers  that 
the  seams  of  the  strata  of  the  different  isolated 
Diasses  correspond  to  each  other ;  which  renders 
probable  tliat  all  these  cones,  pyi'amids,  and 
pillars,  have  been  formerly  united;  and  that  the 
■perpendicular  rents  or  fissures  have  given  rise  to 
^Bbis  disunion,  which  has  been  afterwards  increased 
^by  the  action  of  the  air,  and  by  the  water  carrying 
'  away  the  softer  or  more  loosely  aggregated  parts 
of  tlie  sandstone,  and  leaving  tiie  harder  parts  in 
IB  various  forms.  A  similar  appearance  of 
idstone  occurs  near  Tunis,  and,  from  its  striking 
^semblance  to  ruins,  is  described  as  the  remaina 
>f  a  great  city,  by  some  travellers  who  saw  it  at  a 
itance.  In  the  land  of  the  Namaquas,  in 
tuthern  Africa,  and  on  the  banks  of  the  Wolga, 
•re  are  similar  appearances."*  Thb  glutenite 
lay,  liowever,  be  argillaceous. 


•  Geognosy,  l6l.     Soulavic,  lome  i.  givca  a  print  of  square  c«t» 
)u£  coluums  ai  Ruons»  on  the  river  Axdcche* 
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Id  bis  edition  of  Dnnieu 
various  Diinute  substances^ 
begun  this  genus  witli  his 
most  important,  being  the 
he  says  in  architecture*, 
lerius  has  with  more  ju( 
scribed  the  quadrum;  so 
cau^  it  often  rises  in  u 
blisbes  its  calcareous  natu 
of  great  use  in  architect 
white,  the  yellow,  the  gre 
being  from  Shropshire. 
at  first  supposed  this 
careous,  and  even  the  sa 
careous;  but  in  general, 
fragment  in  the  nitrous  ac 
become  visible  or  tangib 
tion  is»  that  the  nearer 
the  less  it  will  withs 
saline  particles  attract  th 
frost  expands  and  splits 
if  konite  be  accidentally 
it  will  be  subject  to  deca 

In  the  passage  of  Fo 


*  He  ranks  U  among  the  call 
must  be  argillaceous.    The  cemcDll 
or  a  mixture  of  lime  and  clay. 


MODS   XIV.      CALCAREOC/S   GU)TSKITB. 


Donhonune,  Saussure  observed  a  remarkable  sand- 
stone, which  he  thus  describes  : 
.  "  All  the  beds  of  sandstone  observed  on  this 
mountain  do  not  contain  rolled  pebbles;  there 
being  irregular  alternations  of  beds  of  pure  sand- 
stone, and  beds  mixed  with  pebbles.  Tiie  most 
elevated  contain  none.  Tlie  highest  of  those 
which  contain  any,  is  a  conluiued  bed  of  a  foot  in 
thickness,   and   which  rises  30  degrees   to  the 

Some  of  these  beds,  filled  M'ith  pebbles,  pre- 

It  a  very  remarkable  singulaiity :  on  their  ex- 
;mal  surface  exposed  to  the  air,  is  observed  a 
ind  of  network  formed  of  black  and  saliaut  veins^ 
vQ  or  three  inches  above  the  surface  of  the  rock ; 
le  meshes  of  tliis  net  are  sometimes  irregular ; 
iut  for  the  most  part  they  are  oblique-angled 
iuadrilaterals»  whose  sides  are  eight  or  ten  inches 
>ng.     As  these  rocks  have  all  a  tendency  to  split 

rhomboids,  it  seems  that  tliere  have  been  for? 

;rly  clefts,  which  divided  the  beds  in  parts  of 
lis  form  ;  and  tliat  these  clefts  have  been  iillcd 
sand,  which  has  been  cemented  by  a  fcr- 
tginous  juice :  this  solid  gluttn  lias  made  tiiese 
irts  harder  than  tlie  rest  of  the  rock;  and  when 
le  injuries  of  the  air  have  attacked  the  surface  of 

ise  beds,  Uie  meshes  of  the  net  have  remained 
ffotuberant. 


Of  Foiirt, 
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'^^  "  The  rounded  pebbles, 
exposed  to  the  air,  h&ve  al 
blackish  ferruginous  tint  ;* 
enclosed  in  the  beds  of  8 
a  yellowish  colour.  I 
were  not  of  a  primitive  n 
were  of  a  very  hard  grey 
confusedly  crystallised.  ' 
which  do  not  naturally  p 
and  which  consequently 
have  here,  by  rolling  \ 
waters- 

"  All  these  sandstonea 
but  the  ferruginous  part 
than  the  base  itself.  In  1: 
stones  which  contain  pebh 
not,  are  compai'ed,  in  tk 
morc  calcareous  gluten, 
much  more  diminished 
summit  of  the  mountain 
vcred  by  a  grey  shining 
the  air ;  and  descending 
on  the  N.  E.,  on  the  op 
of  Fours,  beds  of  sands 
Bctly  similar,  and  which 
^     in  small  parallelopiped 
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Saussure  also  gives  numerous  other  examples  of 
calcareous  sandstones.  • 

^^  Near  Vaucluse,  §  1545,  arc  beds  of  sandstone,   OfVaoclnM!, 
^Bomposcd  of  ajigulai*   and   round   frairments   of 
^ptranspareut  white   quartz,    and   of  yellowish   or 
^^g;recnish  steatite,  scmitranspareat,  in  a  calcareous 
,     gluten. 

■  A  sandstone,  §  1564,  of  a  red  wine  colour,  in- 
clining to  violet,  very  fine,  and  spangled  with  cal- 
careous spar.  It  makes  a  warm  effervescence 
with  the  nitrous  acid,  leaving  a  sand  of  white 

r quartz,  and  some  grains  of  felspar. 
>    A  sandstone,  ^  1487,  composed  of  grains  of 
quartz,  and  a  kind  of  red  ochre,  in  a  calcareous 
cement. 

The   sandstone  of  Voisy,  ^  304,   consists  of 
^quartzy   sand,  mingled    with   a   little   clay,    and 
imall  specks  of  mica,  all  united  by  a  calcareous 
[uten,  which   sometimes  assumes  the  form  of 
ipar  in  the  interstices  of  the  beds. 

"  I  have  seen  myself,"  says  this  accurate 
luthor,  §  305,  *'  on  the  shores  of  the  Mediter- 
inean,  neai"  Messina,  mid  the  noted  Gulph  of 
Iharybdis,  sands  which  are  moveable,  when  the 
raves  heap  tliem  on  the  shore;  but  which,  by 
leans  of  a  calcareous  juice  which  tlie  sea  infiU 
•ates  at  that  spot,  harden  gradually,  so  as  to  serve 
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for   raill-stones.      This 
Messiiia ;  and  stone#  are 
the  shore,  without  their 
gpot  being  lowered.     The 
into  tlie  vacancies  ;  and, 
becomes  so  agglutinated, 
formation  cannot  be  disti 
cient." 

In  ^  5S3,  SausAurc  men 
alternate  layers  of  liniesta 
stone,  in  the  mountuin  < 
mountain  there  is  a  pudc 
fragments  of  grey  and  r 
felspar,  and  little  yellow  p 
careous  cement. 

The  molasse  of  Genem 
calcareous  cement,  and  ^ 
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soft  and  inn  '- 

hardest  aiui 

ing  to  i'liic^vith  a  v.\! 

tain  of  Voirons,  tmu  \\ 

consists  of  calciu*Qu 
Gialcareous  sun 
The  same,  from  Li 
Ihe  same,  from  Gotlil 
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The  same,  from  Swisserland. 

The  same,  with  limestone,  from  the  south  of 
France,  and  various  countricS. 

The  same,  in  red  and  white  layers,  from  Nor- 
way. 

The  same,  of  a  brownish  red  with  silvery  mica, 
from  Metz.  That  city  is  chiefly  built  with  this 
stone. 
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CARBON, 

The  name  Carbon  is  not  the  most  ha 
as  it  arises  from  charcoal,  an  artificia] 
stance,  while  carbon  is  now  well  kno\i 
be  an  original  element,  which  exists 
purest  state  in  the  diamond,  and 
into  the  composition  of  siderite,  pe 
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the  most  ancient  of  all  the  rocks.    Char- 
B)al  is  DOW  regarded  as  a  mixture  of  car- 
Hon  and  hydrogen.     By  combustion  it  iscariwmcarid. 
ronverted  into  carbonic  acid  gas,  formerly 
called  fixed  air,  or  aerial  acid ;   whence 
some  writers  have  used  tlie  epithet  aerated 
lime,  barytcs,  &c.  for  what  arc  now  called 
carbonates  of  ]ime,  barytes,  and  the  like* 
The  discovery  of  this  new  air  by  Dr.  £lack, 
led  to  wonderful  improvements  and  a  total 
HDovation  of  chemistry,  which  in  its  pre* 
^Int  form  has  been  called  pneumatic,  from 
its  spiritual  foundations.     It  is  indeed  re- 
markable, that  the  profoundest  study,  and 
the  most  patient  experiments,  should  con* 
<lact  us  from  matter  to  spirit ;  and  thence 
'by  a  natural  gradation  of  thought,  to  that 
ineiiable  spirit,   the  Creator  of  the  uni* 
tapse. 

JKThe  carbonic  acid  gas,  more  briefly  call- 
carbonic  acid,  forms  a  constituent. part 
the  atmosphere,  in  the  proportion  of 
>ut  1,  in  the  100,  while  the  remainder 
isists  of  about  77  of  nitrogen  and  22  of 
gen  gas.     Combined  with  the  earths,  it 
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forms  carbonates :  and  that  wideljcttc 
ed  substance  called  limes toDC,  which 
often  primeval,  is  a  carbonate  of  bne.  ' 
Carbon  itself  not  only  appears  in 
purest  state  in  the  diamond  ;  bal  fo( 
the  preponderant  part,  sometimes  evci 
in  100  of  the  substances  now  under  vi 
and  which  have  therefore  been  called  i 
bonaceous.  Thej  not  only  enter  into 
composition  of  rocks,  and  %on\^.  eren  of 
primitive,  but  form  xocks  themse/vc^ 
coal  has  been  found  in  masses  of  80  ot 
ftet  in  thickness.  The  trivial  tiame  of  ^ 
coal,  arising  from  its  importation  at  li 
■don,  might  therefore  well  be  exchangen 
that  of  rock<*oal,  as  we  :say  rock^ 
Some  might,  perhaps,  prefer  the  Gen 
Bergarts,  appellation  of  bergartSf  implyii^  ! 
stances  of  whatever  kind  which  enter. 
the  composition  of  mountains ;  or 
GoMtromet.  Grcck  geostvomesj  proposed  bj  Patrid 
denote  the  strata  of  the  earth.  But  ai 
conchitic  beds  of  litnestone,  somdt 
more  recent  than  coal  itself,  though  d 
in  thin  strata,  universally  assume  then 
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of  rocks,  any  refined  discrimination  would 
appear  unnecessary.  It  has  already  been 
more  than  onoe  observed  that  tiie  division 
of  mineralogy  into  three  quite  distinct  and 
separate  provinces,  HETALLOGr,  litho- 
XsOGYy  and  petbalogy,  would  be  of  the 
utmost  importance  to  the  progress,  illustra? 
tion,  and  utility  of  the  science;  each  of 
them  being  amply  sufficient  for  the  life  and 
labours  of  one  m^;  and,. in  this  case,  the 
tahjects:  under  view  could  not  be  allotted 
to  any  other  grand  division^  ■-* 
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QiMwten*       Texture,  finegrainecU 
schistose* 

Hardness,  crettc.  Fract 
times  slaty  and  uneven, 
choidal.    Fragments  am( 

Weight,  carbonose. 
*   Lustre,  metallic.     Opi 
.  Colour,  somewhat  leai 
the  vulgar,  but  very  im 
lead. 

When  pure,  it  usually 
oxyd  of  carbon,  with  10  c 
kinds  are  often  contamina 
of  argil  and  silex,  which 
the  usual  purposes  of  wri 
sus.  The  best  is  that  found 

berland;  a  mine  which 
world  with  this  valuable  \ 
have  lately  succeeded  in 
ficial  kind.  Graphite  ii 
detected  in  the  southern 
a  singular  kind  of  coal,  ci 
it  appears  like  little  basal 
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It  is  sometimes  of  a  scaly  appearance,  which 
Werner  has  arranged  as  a  subdivision. 

In  the  perusal  of  books  of  mineralogy,  every 
tdicious  reader  must  have  remarked  that,  ac- 
irding  to  the  various  dispositions  of  the  authors, 
ley  are  fertile  and  satisfactory  on  some  topics, 
md  barren  on  others :  whence  the  great  utility 
of  compilation,  whose  office,  from  the  days  of 
Aristotle  and  the  first  dawn  of  science,  has  been 
to  collect,  and  arrange  for  the  universal  benefit, 
facts  and  observations,  which  became  more  va- 
luable from  being  concentrated.     The  prince  of 
the  Roman  poets  compares  this  practice  to  that 
of  the  bee,  who  prepares  her  elegant  edifice  and 
■vseful  honey  from  various  flowers,  some  of  which 
ily  perfume  the  desert  air.     This  work  has, 
lerefore,  without  hesitation  or  apology,  adopted 
iteresting    descriptions    from    former  writers, 
rhether  domestic  or  foreign,  but  especially  the 
Ltter;  for  many  excellent  works  are  published 
hich  will  not  bear  complete  translation,  but  of 
'hich  detached  portions  are  highly  satisfactory 
id  interesting.     Such  is  the  elementary  treatise 
mineralogy  by  the  ingenious  Brongniart,  di- 
sctor  of  the  celebrated  manufacture  of  porcelain 
it  Sevres,  whose  accounts  of  graphite  and  an- 
iracite  (which  will  follow  in  its  proper  place), 
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are  tbe  iuo«t  ample  and 
yet  appeared. 

'*  Graphite  is  of  a 
metallic  lustre;  it  is  soft, 
taou$  to  the  feel  5  its  frac 
fjiiatioct  marks  on  paper, 
black ;  it  even  leavea  mai 
such  as  earthen-ware:  iti 
those  of  sulphuretic  tooljj 
semWes  it,  are  greenieh* 
w  Its  specific  gravity  i 
consumes  and  volatilisci 
by  a  continued  heat.     1 
tion  quicker  and  more  m 
"  Slightly  rubbed  on 
municate  any  electricity 
kind  of  metallic  coat% 

"  This  substance,  aci 
ments  of  Mess.  BerthoU 
posed  of  iron  and  carba 
0,90  of  carbon  and  0,09 
too  small  a  quantity  to 
iron  ores. 

"  1.  Laminar  Gr 
mellae,  or  rhomboidal, 
is  of  a  tin-white. 

"  2.  Granular  Graph 
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masses^  or  compact  lumps,  with  a  granular  frac- 
ture, the  grains  more  or  less  fine. 

**  Graphite  seems  to  belong  exclusively  to  pri- 
mitive regions :  sometimes  it  enters  into  the  com- 
position of  the  rocks  which  form  those  regions  j 
,  sometimes  it  is  found  in  masses,  or  in  consider- 
^v  able  layers.  It  is  likewise  met  with  in  beds  of 
r  argillaceous  schistus. 

r  "  It  is  found  : — in  France,  in  the  department 
^H  of  Arriege,  in  large  compact  masses;  in  the  de- 
^Bpartment  of  Mont  Blanc  i  in  that  of  Sture,  near 
^■Vinay,  above  the  baths;  in  the  mountain  of 
^■Lubacco,  and  in  that  of  Gogni  d'Orgial,  in  small 
"  veins  in  granite.  In  the  valley  of  Pellis,  district 
^of  Pignerol,  department  of  the  Po,  tn  veins  of  a 
^■yard  in  thickness,  in  granitic  rock  (Bonvoisin). 
In  Spain,  near  Sahun,  district  of  Benabarra,  in 
ie  mountains  of  Arragon  (Parraga),  and  near 
Casalla  and  Ronda  in  the  kingdom  of  Grenada. 
In  Bavaria :  in  Norway  near  Arindal ;  this  is  the 
laminar  variety.  In  England,  at  Borrodale,  two 
liles  from  Keswick  in  Cumberland,  this  is  the 
lOfit  celebrated  graphite  mine;  pencils  of  an 
f^xcellent  quality  are  made  of  it,  ai^d  recommend- 
able,  as  being  at  once  firm  and  soft.  The  bed  of 
graphite  is  in  a  rather  high  mountain,  between 
flayers  of  a  slaty  schistus,  crossed  with  veins  of 
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quartz;  the  bed  or  vein  which  it  contains, 
nearly  three  yards  thicks  the  graphite  is  \ht 
foiund  in  large  masses,  but  of  different  degree** 
quality;  wliat  is  not  good,  is  thrown  away. 

"  Pencils,  which  are  enclosed  in  cyUaders 
wood,  are  made  of  graphite.  In  France  Ibt 
are  called  rm'ne  de  pbmb»  or  capachines.  t 
pieces  of  graphite  are  sawn  in  very  thin  quadn 
gular  sticks,  which  are  put  in  a  groove  made 
one  of  the  halves  of  the  wooden  cylinder,  whi 
is  to  form  the  envelope  of  th;s  fragile  penciL 

"  The  dust  of  the  graphite,  mixed  with  gm 
forms  pencils  of  an  inferior  quality. 

**  This  same  dust  serves  to  lay  over  iron, 
especially  cast  iron,  to  keep  them  from  ra 
mixed  with  grease,  it  is  used  very  efficaciou 
to  diminish  the  frictions  in  wheel  engines. 

"  Also,  mixed  with  argil,  at  Possau  in  G 
many,  they  make  crucibles  of  it,  which  ro 
extremely  well  sudden  transitions  of  temperatt 
and  which  are  used  by  smelters, 

'*  Laminar  graphite  is  often  formed  artificii 
in  the  flaws  of  cast  iron,  and  ia  the  cavitii 
furnaces  where  iron  is  used.  M.  Fabroni 
firms  that  it  is  also  sometimes  formed  in 
humid  way;  and  cites,  on  this  occasion,  the 
dug  in  the  territory  of  Naples :  au  acidut 


water  is  collected  in  them,  at  the  bottom  of 
which,  graphite  is  gathered  every  six  months."* 

Our  ingenious  author  is  mistaken,  when  he 
says  the  graphite  of  Cumberland  is  found  be- 
tween layers  of  a  kind  of  slate,  traversed  by  veins 
of  quartz.  Several  specimens  of  the  rock  are 
now  before  me, 

1.  Nodules  of  graphite  in  the  rock  itself; 
wliich  appears  decomposed,  and  in  some  parts 
tinged  with  oxyd  of  iron,  arising  from  the  par- 
tial decomposition  of  the  graphite.  The  stone 
easily  yields  to  the  knife,  and  is  of  a  bluish  grey 
colour  mottled  with  white.  It  hcis  an  unctuous 
steatitic  appearance,  and  seems  to  be  a  decayed 
serpentine. 

2.  The  same  rock>  at  a  further  distance  from 
the  mineral,  and  undecomposed.  This  seems  a 
Saussurite,  or  magnesian  basaltin.  It  is  of  a 
deep  grey  colour  with  dots  of  light  brown,  which 
may  be  a  decomposed  felspar;  and  is  mixed 
with  large  patches,  which  approach  the  nature 
of  indurated  steatite,  of  a  light  greenish  grey, 

^iinottled  like  the  decomposed  substance  which 
contains  the  nodules.  It  is,  upon  the  whole,  a 
magnesian  rock,  of  a  particular  description, 
with  a  stong  argillaceous  smell,  in  this  and  other 
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Borroctalc 
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characters  approacbtag  to  some  &erpeafin€A: 
for  that  peculiar  odour  does  not  arise  froat  Uie 
argii>  as  commonly  supposed,  but  firom  ibe  iroa 
contained  in  the  argil,  and  Uierefore  expires /rom 
many  rocks  not  argillaceous.  It  i&wortij  obser- 
vation, that  serpentine  has  never  been  oWrved 
to  contain  any  metal  except  iron,  and  iu  reW 
tives  pyrites  and  garnet^  so  that  it  U  not  sur- 
prising that  it  should  contain  graphite  or  car- 
buret of  iron.  Perhaps  the  superiority  of  the 
English  kind  may  be  owing  to  ibia  circumstance^ 
the  unctuoufi  nature  of  the  rock  imparting  that 
quality  to  the  mineral  ^  as  common  fiint  becomes 
meuilite,  from  the  unctuous  and  mi^n^iaa  m: 
in  which  it  is  deposited. 

Another  rock  is  found  at  Borrodale,  I  kno 
not  if  in  contact  with  the  former,  but  it  appears 
somewhat  allied  from  the  structure  and  nodules. 
This  seems  to  be  a  magnesian  felsite,  of  a  d 
grey  colour,  dotted  with  little  reddish  cryst 
and  with  greenish  nodules.  It  is  well  known 
that  the  British  rocks  are  often  anomalous, 
transilient,  and  can  scarcely  be  reduced  to  pre^ 
cise  denominations,  till  the  science  shall  hafO 
made  a  far  greater  progress  than  it  lus  at 
present.  i 

Saussnre  discovered  graphite,  which,  with  the 
writers  of  that  time,  he  calls  plombagine,  oo 
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schistose  quartz,  among  the  Alpine  fragments  in 
the  valley  of  Chamouni;  but  upon  reaching  the 
rocks,  it  only  fonned  a  kind  of  gneiss^  being  thin 
plates  of  graphite  interposed  between  layers  of 
quartz,  thus  assuming  as  it  vi^ere  tb^  place  of 
fdlated  mica. 

STRUCTURB  I,      MASfelTB. 

Aspect  i.  J^ine.  From  Borrodale,  near  ICes* 
Ivick,  in  Cumberland. 

The  same,  in  nodules  in  the  rock  already  de- 
scribed. 

^--  The  same,  as  found  with  columnar  coal,  from 
Scotland. 

The  same,  from  the  north  of  Italy,  France,  &c. 

Aspect  2.  Coarse.  This  is  commonly  mixed 
with  silex,  ai'gil,  and  other  impurities. 

From  various  parts  of  France  and  Germany. 

STRUCTURE   II.      LAMINAR. 

With  laminar  quartz,  from  the  valley  of  Cb^* 
mouni.  '  ' 

From  Arindal,  in  Norway. 

Laminar  graphite,  intetposed  hi  certain  inter- 
vals in  gneiss,  from  Greipon,  in  the  Alps.  Com- 
municated by  Giilet  Laumont. 
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Texture^  schistose  and 

Hardness,  cretic.  Fr 
ments,  amorphous,  rathei 

Weight,  carbonose. 

Lustre,  sometimes  dull 
ing  and  even  metallic.    < 

The  colour  is  often  a 
times  has  a  metallic  reflec 
larly  conspicuous  in  tha 
Kilkenny  coal;  &ud  whi 
propriety  be  called  KirwJ 
great  Irish  mineralogist, 
to  scientific  attention, 
most  unaccountably,  to  < 
coal,  which  is  quite  a  diO 

Anthracite  seems  to  h 
by  Dolomieu;  but  Born 
logue  of  Miss  Raab's  coll 
classed  it  under  graphite 
haginej  or  carburet  of 


*  In  Older  to  obviate  this  erior> 
British  substances,  placed  specim 
museum  of  the  Jardin  des  PlarUei 
Paris. 
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terms.     It  must  not  at  the  same  time  be  for- 

I gotten,  that  PHny  uses  the  word  anthracites,  in 
^  very  different  sense,  for  a  gem  which  has  the 
(effulgence  of  burning  coal, 
i    "  Coaly  Plombagine.     Anthracolite. 
J   "  This  kind  of  plombagine  has  recently  been 
discovered  at  Schemniz,  in  Hungary,  which  dif- 
fers from  the  known  plombagine,  as  being  very 
light,  compact,  brittle,   of  a  shining  and  con* 
choidal  fracture,  and  without  soiling  the  fingers 
is  easily  broken.     It  has  but  very  little  iron  in 
fits  mixture,  and  therefore  when  calcined  under 
rauiHe,  slowly  dissipates,  and  loses  90  parts  of 
its  weight.     According  to  the  analysis,  lately 
made  at  Schemniz,  in  Hungary,  in  100  parts 
{there  are  90  of  carbon,  5  of  argil,  3  of  iron,  and 
tfi  of  silex. 

It  seems  to  have  some  affinity  with  the  in- 
combustible pit-coal,  described  by  M.  de  Mor- 
'eau  in  the  new  Memoirs  of  the  Academy  of 
Dijon.     Prem,  Semest,  1783,  page  76 — 86. 

"  Mr.  Struve  has  just  given  the  description 
Lnd  analysis  of  a  fossil,  which,  with  the  excep- 
;ion  of  the  colour,  still  more  agrees  with  this 
variety  of  plombagine.  He  calls  it  also  coaly 
plombagine.  See  Journal  de  Physique,  1790, 
January,  p.  55. 

"  3lack    compact   coaly  plombagine,   with 
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a  shining  fracture  3  ofPacherttoUn  atScbensnii^ 
in  Hungary. 

**  It  adheres  to  a  blue  argril,  grejith,  mixed 
u'ith  pyrites.     The  vein,  in  which  it  is  fuujid,  \$ 
filled  with  tl)is  argil,  which  is  only  ai  decompdu- 
tion  of  the  xnetaliiferous  rock.      It  is  in  thts  argil 
that  difTereat  sized  pieces  of  this  coaly  plomW 
gine  are  found,  which  for  the  most  part  have  & 
cylindrical  form.     They  eyen  seem  to  be  com 
posed  of  concentric  lay^s  roimd  a  kernel ;  ia 
short,  this  plombagine  nearly  resembles  wood, 
and  to  all  appearance  has  &  vegetable  origin." 
Estner  also  agrees  in  the  wood-like  appear* 

OftbeAipa.  ance  of  this  anthracite.  Among  other  rocks 
presented  to  rae  by  Gillet  Laumont,  are  different 
specimens  of  anthracite,  which  be  says  is  also 
called  honilk  siche^  or  dry  coal.  There  is  parti 
culaHy  a  specimen  of  tliat  mentioned  by  Dolo* 
mieu,  as  belonging  to  primitive  regions  and 
containing  no  traces  of  vegetables,  from  little 
^  St.  Bernard,  in  going  to  the  fort  in  the  Alps* 
This  J5  accompanied  by  the  following  specimen 

^  and  note :  "  Vegetable  impressions,  which  I  first 

discovered  in  1803,  serving  as  a  roof  to  the  same 
anthracite,  or  dry  coal,  the  wall  or  under-rock 
being  also  a  schistus,  I  had  one  x^ry  fine,  with 
little  ramified  plants,  and  another  with  reeds. 
A  little  impression  is  on  this  specimen;  but  Ihn 
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are  in  the  cabinet  of  the  Council  of  Miues." 
Another  specimen  of  nnthracite  is  frora  Allues, 
MoiU  Blanc ;  and  a  third,  which  is  slaty,  is  from 
Rfigny,  near  St.  Sin:iphonen  de  Laie,  on  the  road 
ffoai  Roanne  to  Lyons, 

The  best  account  of  anthracite,  as  already 
mentioned;  is  that  given  by  Brongniart,  which 
l^aJl  therefore  be  translated. 
•    f*  Anthracite  ao  much  resembles  coal,  at  first  Broninwrti 

•ccounC 

light,  that  for  a  long  time  it  was  taken  for  a 
r^riety  of  that  combustible  mineral.  Neverthe- 
less,  artisans  who  used  it  had  remarked,  that  it 
!>umt  with  great  difficult}',  and  did  not  produce 
^ther  that  white  flame,  or  black  smoke,  or 
;hat  bituminous  odour  which  arises  from  coal} 
Jiereforeit  was  called,  incombustible  pit-coal. 
Kf<  Anthracite  is  of  a  black  leas  opake  than 
»oal  i  its  colour  approaches  nearer  by  itsbright- 
less,  to  the  metallic  black;  it  is  also  more  fri* 
ibie ;  it  is  rough  to  the  touch,  and  easily  stains 
ibQ  Angers;  it  leaves  a  black  mark  on  paper, 
vhich,  if  examined  with  attention,  seems  of  a 
lull  black.  These  characters  serve  to  distin* 
ipuish  it  from  graphite,  which  leaves  a  bright 
nark,  and  is  unctuous  to  the  feci. 

**  The  texture  of  anthracite,  sometimes  schis- 
tose, sometimes  compact,  at  others  granular,  is 
.00  various  to  serve  as  a  characteristic.     Its  spe« 
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cific  gravity,  which  is  1,8,  is  inferior  to  that  of 
graphite,  in  the  proportion  of  9  to  14$  and  ex- 
ceeds that  of  coal>  as  9  to  7- 

•*  This  mineral  is  decidedly  opake,  it  easily 
allows  the  electric  spark  to  pass,  is  hard  to  bum, 
and  in  its  combustion  never  produces  but  one 
substance,  which  is  carbonic  acid. 

"  The  matter  essential  to  its  composition,  is 
mixed  carbon  ;  or  perhaps  combined  sometimes 
with  silex  and  iron,  sometimes  with  argil  and 
silex  in  very  different  proportions,  according  to , 
analysed  specimens. 

"  1.  Friable  Anthracite,  It  is  in  mass,  gra- 
nular, not  schistose,  greatly  soiling  Ibe  &ngets, 
and  easily  crumbles. 

"  2-  Scalxf  Anthvacitr*  It  divides  into  large 
solid  scales,  the  surface  of  which  is  unequal,  tm* 
dulated,  and  shining  ^  it  soib>  the  fingers  lai 
than  the  preceding. 

"  These  two  varieties  are  found  at  the  villager 
of  Arracheand  Macot,  in  the  neighbourhood  of 
Pesey,  department  of  Mont  Blanc. 

"  3.  Schistose  Anthracite,  (Haii^.)  It  di- 
vides into  laminoe,  with  an  uneven  and  nndulai* 
ing  surface. 

"  4.  Globular  Anthracite.  (Hauig,)  It  iij 
found  in  small  globular  masses,  in  crystallisejj 
carbonate  of  lime,  at  Kongsberg  in  Norway. 
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"Anthracite  is  often  found  in  primitive  re- 
gions, which  is  a  remarkable  circumstance  in  a 
combustible  which  seems  so  nearly  allied  to  coal. 
It  generally  is  found  in  mica-slate,  and  even 
gneiss;  it  is  sometimes  in  beds,  sometimes  ia 
veins.  Its  layers  are  often  winding  and  con- 
torted, like  those  of  the  rocks  with  which  it 
alternates.  * 

"  Dolomieu  saw  anthracite  in  veins,  in  the 
porphyritic  mountains  near  Chapelle, department 
of  Saone  and  Loire.  In  the  Tarentaise  of  Savoy, 
it  contains  0,72  of  carbon,  0,13  of  silex,  0,03 

argil,  0,03  of  iron,  and  0,08  of  water.  Primi- 
tive anthracite  is  found  in  Piedmont,  at  the  foot 
of  little  St.  Bernard.  In  the  department  of 
Is^re,  in  lumps  or  heaps,  in  the  midst  of  a  pud- 
ding-stone, composed  of  primitive  rock,  and 
without  any  vestige  of  organised  bodies.  At 
Musy,  near  Clayte,  in  the  former  Charolais. 
At  St.  Simphorien  de  Laie,  in  the  environs  of 
Boanne.     At  Diablerets,  in  Valais. 

"  M,  Ramond  has  mentioned  an  interesting 
rariety,  which  he  found  at  the  bottom  of  the 
valley  of  Heas,  the  upland  of  Troumose,  depart- 
ment of  Upper  Pyrenees,  in  the  midst  of  mica- 
slate.  This  anthracite  disposed  in  veins,  only 
contains  carbon,  mixed  with  a  small  quantity  of 
silex  and  argil,  there  not  being  any  iron.    This 
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circumstance  fully  distinguishes 
graphite. 

*•  M.  Fleuriau  de  Bcllevoe  has  I 
cite  crystallised  in  regular  bexaedr 
a  granitoid,  uhich  is  found  in  \sol^ 
the  quays  of  Saardam,  in  HoUi 
thought  these  rocks  have  been 
Norway.  This  anthracite,  accoi 
Vauquelin,  only  contnios  carboa 
argil. 

'*  Anthracite  is  also  mentioned  i 
bourhood  orSchcmnitz,  in  Hungarj 
At  Kongsberg,  in  Norway,  it  \% 
native  silver.  In  Spain,  in  tlie  port 
which  separates  the  kingdom  of  La 
principality  of  the  Asturias,  it  reposi 
slate  ^  and,  according  to  M.  Prod 
0,93  of  carbon,  and  0,07  of  sand,  arj 
It  is  used  in  painting,  the  same  as 
[D.  B.  Canga-Arguelles.) 

"  Anthracite  is  not  exclnsively  i 
mitive  regions.  M.  Hericart-Tbun 
that  that  which  is  found  in  the  d< 

*  In  the  curious  collection  of  rocks  formed 
Bnson,  forttierty  director-general  of  the  mines  of 
was  surprised  to  find  numerous  specimens  from 
posftcitor  ha&  even  adduced  them  as  tucb  in 
Tliey  were  from  ballast  ihrowo  on  the  qoap 
quays  of  London  furnish  many  curioos  tock*^ 
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Isere,  near  Allemont,  towards  the  summit  of  the 
mountain  of  Challanches,  at  an  elevation  of  ^563 
yards,  is  secondary.  It  lies  between  two  beds 
of  black  scliistus,  covered  with  impressions  of 
vegetables;  it  contains  no  bitumioons  mattefj 
and  has  0»97  of  carbon,  so  that  it  is  nearly  pare 
carbon.  That  of  Rousses,  opposite  the  same 
mountain,  and  that  of  Venose,  near  the  village 
>f  Oysans  in  tlie  same  valley,  are  also  of  sc- 
»ndary  formation.  The  anthracite  of  Lisch- 
witz,  near  Gem  in  Saxony,  is  in  layers  of 
cJay-slate,  covered  with  vegetable  impressions,^ 
(Roemer.) 

"  The  anthracite  which  contains  no  indication 
of  vegetable  coal,  is  wholly  incombustible;  thac 

r which  contains  any,  may  bam,  if  two-thirds  of 
feharcoal  be  added  to  it,  (Hfericart-Thury.)"* 
Brochant  observes,  that  if  anthracite  be  held 
^  a  long  time  on  fire,  moving  it  often,  it  consumes 
slowly  withont  any  flame;  but  only  encircled 
L  with  a  little  glory,  or  irradiation,  like  red  iron 
^wid  diamond.  During  this  operation  it  loses 
^M)out  two-thirds  of  its  weight,  and  the  residue  ij 
^of  a  blackish  grey,  which  announces  that  the 
imbustion  is  imperfect. 
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It  is  worthy  of  rems 
has  been  found  in  a  i 
ding-stone,  so  the  usual! 
both  in  Hindostan  and  q 
pudding-stone.  The  aul 
faction  of  seeing  one  oft 
gart,  the  pebbles  being  i 
proachiug  to  chalcedon 
sandstone  of  Egypt  5  bu 
nated  with  iron,  so  as  tc 
of  imperfect  light  brow] 
ment  seemed  to  be  sidert 
Anthracite  is  by  Ml 
mineral  carbon.  He  a 
found  at  Lischuitz^  in  ej 
of  Strido  in  Tuscany,  a 

Kiikeooy  coaU  He  rightly  classes  the 
thracite;  and,  by  his  a 
the  purest,  as  it  contai 
boD.     But  it  seems  of  a  | 
the  anthracite  found  on  t 
far  more  compact  appe 
lustre  at  once  more  bri 
so  brittle,  nor  so  i*ea 
"What  is  called  the  culn 
wan,  and  which  he  rega 

Suraiuea  cofti.  spetfies,  is  probably  the^ 


tome  kinds  have  a  singular  and  highly  metallic 
lustre,  approaching  even  to  some  iron  ores  of 
Iba. 

BTHUCTURB  I.      ANTBRACITS. 

Aspect  1.      Compact.      From  Alliers,    Mont 
L^lanc. 

K    From  little  St.  Bernard,  accompanied  by  fine 
slate  with  vegetable  impressions. 

■^  Aspect  2.     Laminar,     From  Regny,  near  St 

^Bimphorien.     Other  sites  of  both  kinds  are  above 

mentioned  ;  that  of  Kongsberg,  in  Non\'ay,  mixed 

with  native  silver,  being  among  the  most  interest'- 

ing. 


STRUCTURE    If.      KIRWaMTB. 

The  chief  differences  of  this  structure  have  been 
Iready  mentioned.  Mr.  Kirvran  observes,  tliat 
'hen  fresh  broken  it  frequently  apj)ears  of  a  vio- 
:t  colour.  Its  lustre  he  estimates  at  4,  or  metal- 
ic ;  while  that  of  anthracite  is  from  3  to  4  ap- 
►roacliing  metallic.  The  fracture  is  foliated,  but 
le  course  of  the  plates  variously,  confusedly  di- 
!cted,  as  iii  some  kinds  of  common  coal.  Its 
-agments  are  often  coated  with  whitish  illinitions ; 

VOL.  I.  So 
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it  will  not  l»um  till  u  lioDy  ignited^ 
conBumc^  M-ithotit  cAking  or 
smoke.  The  ashes  are  reddish  aac 
Our  learned  author  unaccounti 
nature  of  the  roclc  and  gangart ; 
pair  the  deficiency  ia  his  geological 

^^€Ct  I,     KirwaniUfrom  Kith 

The  same,  with  the  gangaat  an< 

the  incumbent  rocks. 

Aipcct  2,  Tlie  Swansea  kind  aU 
alow,  without  Same,  and  yield»  a  stiQ 
mass  of  heat,  with  a  glowing  colour 
in  the  county  of  Glajnorgan,  Sout 
more  southern  latitude  tlian  Kilkenn 

Kirwanite  from  Swansea. 
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This  useful  substance,  which  may  be  said  to  Site*, 
form  the  gold  mines  of  England,  is  not  only  par- 
ticularly abundant  in  the  British  dominions,  but 
widely  diffused  over  many  parts  of  the  world. 
The  Netherlands  and  France  seem  to  follow 
Great  Britain  in  this  mineral  wealth  ;  but  it  also 
appears  in  the  north  of  Italy,  and  various  parts 
pf  Germany,  as  Silesia  and  Hessia*.  It  has  been 
l^sed  in  the  north  of  China  from  time  immemo- 
rial, and  is  not  unknown  in  Japan.  Its  discovery 
in  Australasia  would  add  little  to  the  advantages 
of  a  new  country  abounding  in  wood.  Con- 
cerning the  coal  of  Africa,  nothing  seems  to  be 
reported.  In  the  territory  of  the  United  States 
of  America,  coal  is  said  to  abound  on  both  sides 
of  tiic  James  river,  but  particularly  in  Virginia, 
and  towards  the  Ohio,  In  the  isle  of  Cape  Bre- 
ton there  is  an  extensive  bed  of  coal,  which  is 
[chiefly  used  for  ballast. 

Coal  appears  to  have  been  anciently  known.  Ancient 


*  There  Is  a  mine  of  excellent  coal  ia  limestone,  in  the  hill 
St.  Gingoulph,  near  Geneva,  pronounced,  a«  SauMurc  observes, 
14  324,   St.  Gingo,   probably  the  source   of  a  ludicrous  oath  in 
[Snglkud,  because  tlie  first  reformen  were  educated  at  Geneva. 
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not  only  in  China,  bat  in  other  countries.  So- 
linas*  evidently  indicates  the  use  of  coal,v)Kn» 
mentioning  the  medical  waters  at  Bath,  he  sajt 
they  are  dedicated  toMinen'a,  '*  in  wkoaetoipk 
the  perpetual  fire  does  not  leave  enkbcci,  bat 
is  changed  into  rocky  lumps.*'  This  preleDijsd 
miracle  was  the  natural  progress  of  a  coal  fire, 
caked  into  hard  cinders,  instead  of  thesgfieB^ 
hers  of  wood.  The  abundance  of  coal  in  the 
neighbourhood  of  Bath  also  favours  thisiapMh 
sition.  Xay,  Theophrastus  mentions  that  tin 
smiths  of  Greece  sometimes  used  a  bbck  stoae 
for  their  fires,  which  must  have  been  cod^.  In 
England  it  seems  to  have  been  in  commoa  useia 
the  twelfth  century ;  but  still  more  cariy  ia 
Flanders. 

Coal  forms  prodigious  strata,  generally  rafbe: 
descending  than  rising ;  but  the  hill  of  St.  GtUes^ 
near  Liege,  may  be  said  to  be  chiefly  coropoeed 
of  coal,  of  which  there  are  not  leas  than.M)or 
6.0  strata.  The  deepest  mines  known,  art  stid 
to  be  those  of  the  country  of  Nanaur,  some  rf 


•  Cap.  ti. 

t  He  uys  it  wu  found  in  Ligurijif  u  vru  unbcr^  uid  ^  ^ 
Elis  i  and  he  speaks  of  its  use  as  comcnon  lunong  ihe  Bmitha.  1^ 
that  of  Liguria,  sec  Mode  ir.  Gagas  whence  the  name  ofkf,  • 
first  found  there,  was  near  Chimera,  probabJj  a  pttudPMlnoth 
«xuifig  fxou  iodamcd  coal. 
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'^hich  descend  two  thousand  four  hundred  feet, 
^or  about  half  a  mile.  The  semidiameleV  of  the 
^klobe  is  about 3500  miles;  so  that  our  know- 
^Bedge,  comparatively,  would  only  extend  to  the 
Houtward  texture  of  the  paper,  of  a  common 
H^lobe  three  feet  in  diameter. 
^  Mr.  Kirwan  has,  with  his  usual  accumulated 
reading,  discussed  the  various  soils  in  which  coal 
appears;  but  an  enumeration  of  the  different 
■feeds  of  clay  and  stone,  would  little  interest  the 
■general  reader,  while  the  scientific  may  consult 
^His  work*.  The  beds  which  immediately  co- 
cker coal,  and  are  thence  called  its  roof,  are  siiale, 
H(a  kind  of  clay-slate,]  and  argillaceous  sand- 
stone. Both  contain  impressions  of  vegetables, 
generally  such  gigantic  ferns  and  reeds  as  at  pre- 
ient  astonish  the  traveller  in  the  tropical  regions. 
'he  strata  on  which  coal  reposes,  which  are 
thence  called  Jloor,  sole,  or  pavement,  are  some- 
:imes  shale,  or  indurated  clay;  but  more  fre- 
[uently  sandstone ;  and  often  the  red  ferrugi- 
lous  kind,  which  is  esteemed  most  ancient.  The 
ihells  are  chiefly  those  of  rivers,  and  seldom  those 
►f  the  sea.  It  is  now  well  known,  from  the  ex- 
'periments  of  Mr.  Hatchet,  that  this  substance  is 
of  vegetable  origin ;  and  it  is  a  singularity,  but 
ipon  which  no   general  theory   can   be  con- 


Soils. 


*  Gcol.  En.  p.  990. 
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fltrocted,  that  ihe  chief  beds  of  coal  occa 
the  mouths  of  great  rivers,  and  in  a  kin<l  a 
portion  to  their  relative  size.  Thus  the  imi 
Rhine,  which  seems,  like  many  other  poi 
streams,  to  have  more  than  once  altered  its 
ary>  has  in  its  vicinity  rocks  of  coal  all 
feet  in  thickness;  while  more  moderate i 
are  found  near  the  Rhone,  the  Clyde,  the 
the  Tyne,  the  Severn.  In  some  instano 
form  of  the  coat  district  is  that  of  an  i 
triangle,  the  vertex  being  towards  the 
savage  countries,  darkened  ivith  immea 
rests,  and  where  wood  is  only  a  super 
weed,  the  quantity  of  trees  overturned  tr 
tempests,  and  inundations,  exceeds  all  im 
tion.  On  the  Missouri,  tliere  is  said  to 
bridge,  not  less  than  three  miles  in  length, 
ed  by  successive  trunks  of  trees,  which  ban 
stopped  in  their  progress;  and  the  sod 
mouth  may  bo  said  to  be  formed  of  alti 
strata  of  timber  and  mud,  which  may  pre 
become  coal  and  shale,  for  the  use  of  uatii 
be  born,  after  a  period  of  many  thousand 
and  who,  perhaps,  may  faintly  trace  im 
annals  some  memory  of  a  celebrated  anci 
tion  called  Britons. 

But  this  is  merely  an  excursion  of  theor 
the  origin  of  coal  is  far  from  being  pr< 
ascertained.     It  occui^in  such  places,  an< 
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rcfi  circumstances,  as,  like  the  other  works  of 
nature,  seem  calculated  to  confound  the  ikint 
light  and  puny  pride  of  liuinaii  reason. 

Patrin>  with  his  usdbI  ingenuity,  ennmeratea 

►me  of  the  most  striking  features,  which  accom* 
pany  this  important  formation. 

PP  "  Many  similar  circumstances  every  where 
accompany  beds  of  coal. 
^  **  1.  It  is  knovim  that  this  deposit  must  have 
^Been  made  in  still  water,  and  that  it  has  been  found 
Hbn  the  sides  of  the  soil  which  has  served  it  for 
Hbase.  In  general,  beds  of  coal  have  their  extre* 
Mlii 
Ftiq 


lities  even  with  the  ground,  they  descend  ob- 
tiquely ;  they  assume  in  their  depth  nearly  a 
horijisontal  position,  afterwards  to  ascend  on  the 
opposite  side  ;  so  that  by  taking  away,  in  idea, 
all  the  soil  which  covers  them,  they  will  be  found 
to  have  nearly  the  form  of  a  bos^t;  it  has  been 

imarked  also,  that  tliey  are   thicker  at  their 
^depth  than  at  their  ends. 

*'  This  disposition  is  manifest  in  a  great  nufliv 

Iber  of  mines,  and  especially  in  the  vast  coal 
mines  in  the  neighbourhood  of  Liege. 
I  ■*  S.  A  bed  of  coal  is  never  single:  atWhite^ 
haven  in  England  there  are  20,  one  above  am 
other  i  at  Liege  there  arc  reckoned  60*  j  three 
*  At  Gilmcrton,  nMr  Kdinbur^h,  there  is  ihc  um«  number. 
Williams  i.  41. 
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or  four  are  most  cominonly  found,  and  in  general 
of  nearly  an  equal  thickness. 

«  3.  ELach  bed  of  coal  is  separated  from  the 
others  by  several  rocky  strau,  which  are  nearly 
the  same  m  all  coal  minei. 

"  Those  which  form  the  roof  and  t\ve  wall, 
are  always  of  a  schistose  argillaceous  substance, 
akind  of  friable  schistus,  almost  aJways  sulphnre- 
ous :  afterwards  follow  strata  of  micaceous  sandp 
stone^  which  seem  derived,  at  least  in  part,  froa 
the  detritus  of  the  primitive  mountains  of  the 
neighbourhood. 

«  These  strata  of  sandstone  are  often  separated 
by  small  schistose  layers,  which  contam  some 
symptoms  of  coal  j  they  are  both  often  repeated 
between  two  beds  of  coal. 

«•  It  is  a  general  observation,  and  almost  w  ith- 
out  exception,  that  the  schistose  layers,  and 
especially  those  which  serve  as  a  roof  to  li»e 
coal,  bear  impressions  of  vegetables,  particularly 
capillarifiy  ferns  and  reeds,  for  the  most  part  ex- 
otic. This  circumstance  has  led  several  natural* 
ists  to  think,  that  coal  itself  is  composed  of  the 
remains  of  vegetables;  but  this  opinion  appfars 
to  me  to  present  great  difficulties  *.'*f 


*  "  One  of  the  fActs,  which  is  inoii  opposite  to  it,  is  tht  ofaKt* 
ration  made  at  Sonu-Fe-Je-Bu^ta,  by  the  naturtUst  le  Blond*  wh* 

t  Pauin,  Min.  v,3I7- 
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Some  select  observations  concerning  coal  may 

»be  adfled  from  various  authors. 
*    By  Mr.  Kirwan's  experiments  coal  commonly 
consists  of  about  60  carbon  and  40  bitumen*. 
Though  coal  has  never  beenfound  crystallised,    simctnre. 
it  seems  to  split  into  regular  cubes ;  and  another 

P Angularity  in  its  structure  has  recently  been  ob- 
-servedi  that  between  the  layers  of  a  bright  bitu- 
minous appearance  there  are  thin  plates  of  a 
velvety  lustre,  bearing  a  strict  resemblance  to 
charcoal.  Coal  sometimes  contains  in  little  ca* 
vities,  crystals  of  calcareous  spar,  perhaps  infil- 
trated from  incumbent  limestone.  These  crys- 
tals, towards  their  summits^  present  li^Ic  black 
zones,  arising  from  the  coaly  impregnation,  Ga-  "^J*^*^ 
lena,  or  sulphate  of  lead,  is  also  found  in  the  coal 
of  Buckinghamshire,  Pyrites  are  common  in 
most  kinds  of  coal;  and,  perhaps^  the  beautiful 
^iridescent   illinitions,   which    in   some  rare  in- 


inforins  ns  that  beds  of  coal  are  there  found  at  an  elevation  of  13,200 
feet  perpend icubr.  When  the  ocean  reached  such  a  h**ight,  there 
would  be  above  its  level  but  a  small  number  of  islands  scattered 
over  the  face  of  the  globe;  and  it  is  not  any  how  seen,  how  the 
small  quantity  of  vegetables,  which  had  been  accidentally  brought 
from  these  summits  of  mountains,  into  this  immense  ocean,  cmiM 
have  formed  the  thinnest  bed  of  coal,  or  c^en  of  simple  turf."— Is  not 
Uiis  cual  of  Santa-Fe  anthracite  ? 

*  Bitumen  long  retains  its  properties.  That  found  an  the  bricks 
of  Babylon,  where  it  was  uutl  as  a  mortar  or  cement,  still  burns,  as 
jVli.  Parkinson  observed,  with  a  strong  bituminous  scent. 
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Stances  equal  all  the  colours  of  the  ricbesi 
may  arise  Irom  the  iron  and  sulphur^  as 
greatly  resemble  those  of  the  beautiful  i 
Elba. 

Oxyd  of  copper  has  also  been  found  ii 
at  Schemnitz  in  Saxony ;  cinnabar  in  d 
Idria;  native  silver  in  that  of  Hessia;  na^ 
decorates  the  coal  of  Reicheustein  in  Silesi 
is  also  said  that  antimony  is  found  in  that 
isle  called  Bras  d'or,  near  Cape  Breton  in 
rica*. 

Werner  has  arranged  one  species  of  coa 
der  his  genus  graphite,  name\y  the  g\ance 
which  he  again  subdivides  into  the  concV 
and  the  slaty.     Glaiicfy  applied  in  the  G 
sense  to  some  ores,  and  a  kind  of  coal,  i 
that  they  have  a  peculiar  bright  lustre;  a 
glance  coal  with  the  colour  of  tempered  sM 
a  bright  variable  blue,  and  which  burns  w 
flame  or  smell,  is  the  same  wilh  that  foa 
Swansea,  here  arranged  as  a  structure  of 
cile;  for  it  has  neither  the  appearance  norc 
cal  character  of  graphite.  The  slaty  glano 
of  Werner,  the  kohUnblaidy  orcoalblend  of 
German  mineralogists,  is  the  anthracite.  T< 
inconsistencies  have  the  forced  and   unh 

*  Brongniirt,  iL  la 
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ipplication  of  genus  and  species,  to  inert  mat- 
ter, reduced  even  the  ablest  aolhors. 
'         Of  common  coal,  Werner  numbers  two  spe^ 
'     cies,  the  black,  and  the  broxon, 

^^   The  black  coal  contains  six  subspecies;  h  Black  coil. 

^ritch  coal;  2.  Columnar  coal;  3.  Slaty  coal; 

^A.  Cannel  coal ;  5.  Foliated  conl ;  and  6.  Coarse 

Mcoal.  The  first  hjct  which  belongs  to  lithology ; 

the  second  which  burns  without  tlame  or  smdl, 

is  an  anthracite,  as  Voigt  allows,  and  is  merely 

a  rare  variety.    But  from  the  want  of  judgement 

^in  distinguishing  between  the  grand  and  import* 

|™«uit  substances,  and  those  which  are  merely  iri- 

I     fling  and  rare  varieties,  sometimes  only  excep- 

■  lions  or  excrescences,  the  very  arrangement  of 

I     mineralogic  systems  Is  often  the  source  of  unne* 

I     cessary  embarrassment;   the  separation  of  tlie 

pretended  species  being  sometimes  radical  and 

essential,  and  often  of  the  mo^t  trifling  and  am- 

I     biguous  nature ;  nay,  sometimes  as  ridiculous  as 

if  the  species  of  trees  were  to  be  estimated  by  the 

^kaosseswhlch  grow  upon  them,  the  fantastic  forms 

"occasioned  by  accident,  or  the  cavities  hollowed 

^^y  the  hand  of  time. 

^P    The  third  subspecies,  which  in  this  barbarous 
system  follows  jet,  a  rare  and  precious  substance, 
und  columnar  coal  which  is  confined  to  one 
lill,  the  Meissner  in  Hessia,  is  that  called  slate 
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cofl/,  which  is  that  substance  universally^ 
by  the  sole  name  of  coal,  which  is  diffi 
vast  exuberance  through  lialf  the  glob 
supplies  nations  with  necessary  fuel  and  K 
manufactures !  This  instance  of  want  of 
ment  may  be  added  to  nunaerous  othen 
observed  by  Mr.  Cheiievix  *, 

The  fourth  subspecies  of  Werner  is  cam 
so  called  from  the  enunciation  of  the  word 
in  Scotland  and  the  north  of  England, 
its  danic  is  clear  and  pure,  like  that  of  a 
By  many  French  writers,  and  even  by  Br 
and  Brongniart,  ith^is  been  strangely  con/ij 
with  Kilkenny  coaU  which  being  an  antk 
emits  no  flame ;  a  clear  distinction^  indie 
the  simplest  chemistry  of  nature.  It  is  n 
found  in  several  coal  mines  of  the  north 
gland,  but  in  those  of  Gilmerton  near  Edit 
When  very  pure,  it  is  made  into  varioa 
vessels,  snufi-boxes,  and  ink-holders.  T 
man  writers  mention  jet,  as  a  chief  mina 
duct  of  Britain,  and  some  suppose  that  t 
nel  coal -is  intended,  but  it  would  rather 
to  be  the  real  jet  found  on  the  eastern 
particularly  that  of  Norfolk,  and  %vbich; 
substance  is  merely  bituminous  wood,  ma 


•  See  his  Critique  on  the  Werncrian  tystcm,  in 
Chimie,  1809- 


the 


^' 


proceed  from  parts  of  the  submarine  forest,  re- 
cently observed  on  the  coast  of  Lincohishire : 
►r,  as  it  is  very  light,  may  be  brought  by  the 
tea  from  a  great  distance. 

The  fifth  subspecieSy  the  foliated  or  lamitiar^  is 
found  in  the  Electorate  of  Saxony,  and  in  Sile- 
la;  but  it  may  certainly  be  observed  in  almost 
every  coal  pit,  as  in  fact  almost  all  coal  may  be 
said  to  be  slaty;  nay,  Werner  has  arranged  it 
limself  under  that  subdivision.  The  last,  and 
Tery  importsmt  subspecies^  is  coarse  coal,  which, 
forsoothj  has  been  found  in  the  coal  works  near 

>resden  1    It  is  too  well  known  to  many  of  roy 

saders,  and  rather  too  abuudant  on  the  London 
"wharfs.  By  such  sagacious  subdivisions,  an  im- 
pure gold  must  be  regarded  as  a  different  metal. 

It  may,  perhaps,  Be  satisfactory  to  complete 

»this  brief  view  of  Werner's  coal,  which,  like  the 
inagical  mirror  of  Dr.  Dee,  formed  of  cannel 
boal,  represents  spirits,  and  species  of  all  kinds 
and  dimensions,  with  some  account  of  his  other 
livision,  that  of  broivn  coal,  which  contains  five  Brown 
mhspecies,   i.  Bituminous  wood;  2.  Earth  coal; 
Alum  earth)  4.  Common  brown  coalj  and 
Moor  coal. 

The  ^first  is  an  important  and  widely  diffused 
substance  which  may  be  said  to  form  rocks,  or 
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rather  mouiaain  masses,  by  the  Germans  < 
Bergarts;  for  as  rocks  may  be  forn>ed  of 
and  other  animal  subsUnces»  so  ihey  m^ 
constituted  of  the  venerable  remaioa  ofprii 
vegetation.  This  kind  is  the  Bovtn/  coo/  a 
glaiul ;  and  in  tite  Prussian  amber  mines  is 
with  adhering  amber.  It  is  the  Surtair 
of  Iceland  where  it  abounds;  aod  is  di 
through  many  parts  of  Germany,  Fi 
Russia,  Sibena>  and  other  gracd  regions  i 
world. 

ThGsecotjd  subspecies,  earth  coal^  is  somet 
found  with  the  former,  being  mere\y  biuimi 
wood  more  decom|>osed.  The  thirds  or 
earth  is  certainly  a  most  capr'tcious  altert 
as  he  had  formerly  and  properly  arrang 
among  the  argils^  and  it  ought  in  lithoIo| 
stand  at  the  very  head  of  that  class.  It 
have  been  used  as  a  fuel,  as  orsten  is  in  InA 
and,  perhaps,  Mr.  Werner  may,  in  his  ai 
almanack  of  classification,  arrange  that 
stone  among  the  coals.  The  fourth  subsp 
common  brown  coal,  is,  by  Mr.  Jaxneson's 
account,  tlie  same  with  the  first  or  bituin 
wood,  being  found  at  Bovey,  and  in  Pr 
with  amber}  so  that  it  can  hardly  be  ca 
variety,  certainly  not  a  diversity,     Tlie^ 
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t  subspecies,  that  of  Aloor  coal,  is  again  a  mere 

'  ,as 


of 


variety  oi  bituminous  wood,  but  more  britti 
it  is  mingled  with  reeds. 

The  author  must  confess,  that  when  he  had 
perused  Werner's  account  of  the  coals,  his  idea* 
•f  the  subject  were  far  more  confused  than  ever 
they  were  before;  so  that  he  seemed  with  great 
itudy  to  have  learned  ignorance.  This  eflect  must 
necessarily  arise,  when  subjects  of  the  utmost 
importance,  and  of  the  most  trifling  minuteness^ 
are  presented  to  the  mental  eye,  as  of  equal  mag- 
i  nitude.  By  the  unhappy  microscope  of  external 
H^haracters,  an  insect  may  appear  like  an  ele- 
^phant;  while  common  sense  and  chemistry  can 
alone  present  the  objects  as  they  really  are.  It 
'  is  the  chief,  if  not  the  only,  use  of  systems  in 
natural  history,  to  assist  the  memory;  and  for 
is  purpose,  that  the  faculty  may  not  be  strained 
and  overpowered,  it  is  the  oHice  of  a  judicious 
rangement,  to  present  the  chief  objects  in  the 
re-ground,  while  the  others  are  marked  at  gra- 
al  distances,  that  the  mental  eye  may  repose, 
upon  a  land^^ape,  painted  by  a  master  artist. 
But  to  return  to  a  more  immediate  view  of  the 
subject.  It  is  not  a  little  remarkable  tliat  dif- 
rent  qualities  of  coal  are  found  in  different 
rata  of  dissimilar  rocks,  thus  confirming  an 
ervMtion   already  made,  that  the  quality  of 
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mineral  substances  is  oA 
gangarls.  Mr.  Kirwan 
has  illustrated  the  ob 
amplesy  that  the  soils  co 
clay  and  sandstone,  ofte 
are  followed  by  the  rarer 
under  trap  or  basaltinj  ^ 
the  form  of  amygdalitej 
the  particles,  become  a 
Thick  beds  of  coal  hav* 
the  strata  of  limestone 
importance  to  national! 
and  prosperity,  it  may  t 
brief  general  view  by  Br 
"  The  coal  regions  foj 
order  of  composition 
and  ferruginous  sandsto 
rally  of  argil,)  often  lar 
only  composed  of  quar 
ments  of  all  kinds  of  r 
spar.  2,  Argillaceous 
presenting  on  their  plafc^ 
and  vegetables,  which 
families  of  ferns  and  gr 
carbonated  lime,  or  ind 
of  secondary  argillaceo 
tains  branches,  roots,  ai 
trees.      5.   Argillaceous 
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pebbles  enveloped  in  ferruginous  sand."  *  He 
:erwards  observes,  that  the  limestone  which 
►ntains  coal,  often  becomes  black  from  inhala- 
tions of  the  bitumen,  while  the  inherent  shells 
are  of  a  white  colour. 

A  remarkable  circumstance  in  coal  mines  is  Slip*  or  dykci. 
the  frequent  occurrence  of  what  our  miners  call 
slips  or  dykeSs  while  the  French  call  them  crehis 
otfailieSy  consisting  of  indurated  clay,  basaltin, 
railed  zvhin  in  Scotland,  and  sometimes  of  sand- 
tone.  These  are  sometimes  of  great  extent,  and 
whin-dyke  is  said  to  pass  across  the  estuary  of 
le  Forth,  from  East  Lothian  to  Fife,  a  distance 
►f  10  or  IS  miles.     These  slips  intersect  the 
strata  of  coal,  almost  at  right  angles;  and  ge- 
lerally  derange  them,  in  regard  to  elevation,  the 
tratum  of  coal  being  higher  and  lower  on  the 
liffcrcnt  sides  of  this  interruption.     It  seems  a 
;neral  observation  that  the  strata  always  sink, 
what  may  be  called  the  back  of  the  slip, 
hich  seems  to  indicate  that   the  matter  was 
l^ected  from  beneath,  and  that  the  consequent 
;avity  had  occasioned  the  subsidence  on  that 
side.     These  slips  sometimes  contain  fragments 
if  coal  f.     They  appear  in  the  section  of  the 


•  Min.  ii.  6. 

•  'f,  Near  the  slips  the  «|aality  of  the  coal  changes;  it  sometimes 
)[»»  iride&ccDi;  BliU  nearer  U  splits  aad  ii  friable  j  theo  be- 
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iw>lod  hill  of  St,  Gilles,  near  Liege.    Gen 

has  inferred  that  there  are  in  this  hill  no! 

than  61  beils  of  coal  which  are  salient,  or  il 

mining  language  rise  to  the  day^  at  di5tinct 

Unces,   but  only  23    are  worked.      The 

mine*  of  Anzin,  near  Valenciennes,  dewi 

by  Daubuisson,  present  singular  large  xi 

which  aeem  to  Jefy  all  theory,  except  the  p 

gious  power  of  steam,  arising  from  internal 

and  waters,  and  acting  while  the  bcd»  we 

joft. 

Coal  mkiM  of      The  limits  and  nature  of  this  work  do  not 

'"*"       mit  a  description  of  the  important  coal 

even  of  England.  Tliose  of  Newcastle  ar 
most  celebrated,  as  they  have  supplied  the 
tal  for  many  ages.  The  land  which  covers 
mineral  treasures,  is  often  fertile,  and  lies 
argillaceous  sandstone,  which  forms  exo 
grindstones,  not  only  common  in  England 
exported  to  other  countries.  Even  the  rcNi 
grand  monuments  of  human  indosiiy,  th 
veller  being  astonished  to  see  large  carts  \ 
with  coal,  proceeding  without  horses  or  g 
on  wheels  adapted  to  wooden  ways  del 
with  iron.  The  coal  mines  of  Whitehav 
the  western  coast,  are  the  more  remarka 

6uuie»  iluil,  canby,  and*  to  it  wtre,  idexkU&cd  fTiih  Um  cltpi 
Muietj  No.  ia»  p.  ^ 


iey  afe  continued  for  a  s|^ce  of  more  than  1200 
yards,  or  tiro  tliirds  of  a  mile  under  the  sea;  a 
sitaatron  like  that  of  a  mine  in  Cornwall,  where 
the  raging  waves  are  heard  over  head,  most  ter- 
rible to  the  imaginatrom.  The  most  celebrated 
Coal  mines  of  France  are  those  of  St.  Etienne,  in 
the  department  of  the.  Loire,  which  have  been 
worked  for  many  centuries.  Those  of  Flanders 
also  of  ancient  reputation:    and,  perhaps* 

tur  attention  to  this  valuable  substance  was, 
like  many  other  useful  improvements,  derived 

'om  our  commerce  with  the  Flemings  *. 
Even  in  the  same  bed  the  coal  is  seldom  of  the 

ime  quality,  or  homogenous  j  so  that  many  of 
the  German  subdivisions  would,  in  the  case  of 
iy  other  substance,  be  regarded  as  mere  varie* 
?s.  Such  is  the  fibroas  coal  of  Estner,  which 
was  brought  from  Newcastle;  the  ribbon  coal 
<rflrrtn  on  the  western  coast  of  Scotland ;  the 
parrot  coal,  said  by  some  to  be  so  called  from  its 
iridescence,  while  others  suppose  that  it  recerved 

Is  name  from  the  crackling  noise  it  makes  wljen 

Irst  kindled.     It  is  surprising  that  Werner  has 

IiTOt  arranged  the  earthy  coal,  called  rmuf  or 
$atm,  as  a  distinct  subspecies.  It  has  been  ob- 
I 


K: 


^  Ac«onling  ta  Brifhn,  Mii>.  t.  479*  4«o.  th«d«c|>est  oo«l  miM9 
re  those  of  Nartuf*  «,400  feet. 
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served,  that  where  the  a 
it  has  lost  its  bitumen,  w 
the  slip  rose  heated  from 
onlv  iufcr.  that  the  bitui 
by  the  humid  rock.  In 
mer  opinion,  it  is  addei 
Ireland  the  layers  of  flic 
when  they  approach  the 
mens  which  I  have  see 
mark  of  having  been  affi 
iridMwit.  The  iridescence  of  coa 
mass,  and  appears  in  aJn 
the  peacock  coal  of  Wal 
iridescence  often  assumi 
of  what  are  called  the  ejj 
In  that  of  the  valley  of  Ui 
consists  of  steel-purple,  i 
and  blue,  disposed  in  $ 
most  beautiful  of  this  ks 
small  portions,  near  Vi 
crimson,  green,  blue,  an( 
lise  or  interchange;  so  ( 
more  splendour  than  evei 
exquisite  vivacity  of  the  t 
led  by  some  of  the  celebl 

•  Mr.  Pjrkinson,  Org.  Rem.  ^ 
cokt  U  found  in  Somcrseubire  at  a 
being  mingled  wiUi  fouil  ihtlb,  aih 


N 
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and  probably,  on  a  chemical  analysis,  tliese 
kinds  of  coal  would  be  found  to  yield  a  small 
portion  of  iron  and  sulphur. 

The  structure  of  coal,  as  alreadj'  mentioned, 
may  be  regarded  as  universally  schistose;  and  it 
is  believed  that  even  the  columnar  may  be  con- 
sidered on  a  large  scale,  iu  the  same  point  of 
view,  that  is,  the  columns  are  horizontal,  and 
piled  like  billets  of  wood  on  each  other.  The 
small  columnar  kind  found  in  Scotland,  consists 
of  little  columns,  about  half  an  inch  in  diame- 
ter, and  a  few  inches  in  length,  united  in  a  com- 
mon base*.  Its  form  seems  to  arise  from  the 
ferruginous  gangart,  which  envelopes,  as  in  a 
sheath,  the  little  columns  of  coal;  and  it  is  like- 
wise said  to  occur  in  a  form  merely  schistose. 
It  is  in  fact  so  minute  as  rather  to  belong  to  li- 
thology.  The  chief  variations  of  coal  can  there- 
fore only  be  classed  as  aspects. 

^4spcct  1,  Common  coaL  Tins  substance  is 
only  observable  when  it  presents  some  remarkable 
diversities,  is  accompanied  with  singular  accidents, 
or  is  brought  from  new  regions. 

*  Mr.  Jaiuesonj  Dumf.  l60,  says  it  is  found  about  four  miles 
from  New  Cumnock,  Ayrshire,  along  with  graphite,  which  it  ali* 
•omcumet  columnar. 
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Coal  from  Australasia. 
The  game  from  CULtia. 
The  same  from  Cape  Brctoa- 
Ribbon  cod,  from  Irviae,  Scotland. 
Peacock  coal,  from  Walee,  or  $i 
Opahne  coal,  from  A' alencie«ne». 
Coal  Mith  calcareous  spar,  fi'om  Derbyi 
With  lead,  from  6uckingiuun«hire. 
With  foliated  pyrites,  and  white  veins  c 

reou^  spar,  from  DerbysJiire,  Sec. 
With  antimony,  from  North  /Vmerica. 
W'ith  cinnabar,  from  Idria. 
With  copper  ore,  from  Saiony. 
M' ith  native  silver,  from  He^sia, 
With  gold,  from  hileaia. 

Aspect  2,     Laviinar  or  FoliutttL 

From  Saxony  and  Silesia. 

From  the  mines  of  Wodensbury,  or  Wl 

in  Stafibrdbhire.  It  is  commonly  of  inferior 

Aspect  3.     Cannel  coaL     Tliis  occurs 
thick  and  compact  layers,  and  the  fracture 
tunes  even,  sometunes  large  and  flat  c 
Cannel  coal,  from  Lancashire  and  Shn 
The  same,  from  Gihnerton  and  Afuii 
Scotland. 
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Aspect  4.    Columnar  coal. 

As  the  German  kind  belongs  to  an^racite,  so 
it  is  probable  that  the  Scotish  is  of  the  same  de- 
scription ;  the  latter,  however,  presents  the  velvety 
appearance  of  the  charcoal  plates  in  common  coal ; 
but  is  so  deeply  impregnated  with  oxyd  of  iron, 
that  it  is  partly  of  a  brown,  partly  of  a  metallic 
lustre ;  which  may  not  only  be  the  cause  that  it 
docs  not  flame,  but  is  probably  the  original  source 
of  its  columnar  form,  which  iron  often  affects  ;  and 
as  the  power  and  predominance  of  that  metal  are 
very  great,  it  ofl«n  manifests  its  presence,  by  in- 
ducing almost  any  other  substance  to  assume  its 
tendencies. 


MODE  IV,    LIGNITE, 

This  name  has  been  assigned,  with  great  pro-  Kme. 
priety,  by  Brongniart  to  the  substance  which 
Werner  has  called  brown  coal,  with  his  usual  at^ 
tachment  to  colours,  which  of  ail  denominations 
are  the  most  vague  and  illusory.  Some  who 
prefer  Greek  etymons  might  call  it  xylite,  de* 
rived,  in  like  manner,  from  wood;  but  the  Latin 
language  is  equally  classical  with  the  Greek,  and 


RrnnniMirt'B 
•ccouac 


15  of  general  use  in  the  d 
tory;  so  that  there  see 
elusion,  while  on  the  co 
fords  a  pleasing  variety. 

The  account  of  lignite 
is  so  complete,  clear,  ai 
shall  be  translated  with  a 
lions;  after  premising  in 
namely  jet,  rather  bcloi^ 
sense,  as  it  is  found  in  sixi 
plied  to  minute  purposes 

The  others  are  found  i 
by  the  Germans  called 
many  rocks  are  compose 
drepores,  and  other  anini 
might  be  startled  at  the  it 
of  wood.  Yet  rock-salt,' 
among  the  Anomalous,  | 
little  less  incongruous;  a 
would  lead  to  neology,  i 
be  avoided,  except  in  cai 
cessity.  Rocks  of  pumic 
of  topaz,  are  ideas  equally 
of  readers,  yet  they  exist 
be  followed,  and  not  cont 

"  The  combustible  mi 
this  species,  are  charuct 
the  products  of  their  c 
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they  spread  in  burning,  is  pungent,  often  fetid, 
and  has  no  analogy  with  that  of  coal  or  bito* 
mens.  They  burn  with  a  clear  flame,  without 
bubbling  or  caking  like  coal,  or  running  like  so- 
lid bitumens.  They  leave  powdery  ashes  like 
those  of  wood,  but  often  in  greater  quantity, 
more  ferruginous,  and  more  earthy :  they  seem 
to  contain  a  little  potash  *.  These  combusti- 
bles give  an  acid  by  distillation,  which  coal  does 
not. 

*'  Lignites  vary  in  colour  from  deep  and 
shining  black,  to  an  earthy  brown :  the  texture 
of  the  greater  part  of  the  varieties  indicates  their 
origin,  and  gives  rise  to  their  name.  The  woody 
tissue  is  often  observed,  though  sometimes  it  ha.s 
wholly  disappeared.  The  fracture  of  lignite  is 
compact,  often  resiniform  and  conchoidal,  or 
shining  and  straight. 

"  The  external  characters  of  the  varieties  of 
the  species  diflbr  too  much  among  themselves, 
to  allow  them  to  be  farther  generalised. 

"  1.  Lignite  jet  f.  It  is  hard,  solid,  compact, 
and  capable  of  receiving  a  very  bright  polish ; 
it  is  opake  and  of  a  pure  black;  its  fracture  is 
undulated,  and  sometimes  shining  like  that  of 


"  *  M>  Mnjon  found  about  3  in  100  in  the  uhea  of  chc  bitu- 
ininoui  wood  of  Castclnuovo. 
"  t  J<l,  HaOy— PfcAAoA/f,  jnc'fcrm  eoaL    Brock." 
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pitch.     Its  specific  grav 
to  be  sometimes  lighter  ti 

"  This  variety  is  fouud 
nesft,  in  marly,  schistose 
beds.  The  organic  tissue 
obftenred  ia  it. 

"  This  lignite  is  fou 
vence;  at  Belestat,  in  t 
partinent  of  the  Audef, 
six  leagues  to  the  sou 
sometimes  contains  am 
in  the  same  departmei 
Ste.  Colombe,  Pf-yrat 
depth  of  10  or  12  yard 
tween  beds  of  saudston 
neither  pure  nor  contin 
worked,  is  found  in  m 
seldom  exceeds  50  poun 
been  wrought  for  a  Ion 
duced  a  considerable  qm 
cut  and  polished  in  the  ad 

**  In  Germany,  near  ^ 
it  18  also  there  wrougb 
fine  jet  has  been  found  it 

**  •  I  doubt  if  real  jet  be  crcr  li 
fccms  rather  to  belong  to  the  next  i 

•f  An  urcount  ofihe  maiiufactiiii 
Aiwiej  may  be  found  in  ihc  Jour.  4 
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in  the  Asturias.  In  short,  it  is  meatloned  Z9  oc«- 
curring  in  Iceland,  in  the  w^tern  part  of  that 
isle. 

*'  or  this  combustible,  ornaments  are  made, 
particularly  mourning  trinkets.  Jet  is  polished 
with  water,  on  a  wheel  of  sandstone,  worked  ho» 
rizoiitally.  Jet,  mingled  with  pyrites,  is  generally 
rejected. 

"  2.  Friable  lignite  *.  This  variety  is  found 
in  extensive  and  thick  beds;  it  is  of  a  bright 
black,  but  Jess  brit^ht  than  the  preceding  kind; 
what  above  all  distinguishes  it,  is  its  great  fria^ 
bility ;  its  surface  is  always  cracked,  aiid  its  mass* 
es  are  divided,  with  the  greatest  facility,  into  a 
number  of  cubic  pieces,  a  character  which  lig- 
fijte  jet  does  not  present.  In  some  instances, 
the  tissue  of  vegetables,  which  have  formed  it, 
is  ooservable. 

"  Friable  lignite  is  more  abundant,  and  con- 
sequently more  useful  than  the  two  first  varieties. 
It  is  found  in  horizontal  beds,  often  thick  and 
extensive,  but  is  never  found  in  such  large  mass- 
es as  coal,  with  which  it  has  \tvy  improperly 
been  confounded.  It  not  only  differs  by  its  pro, 
perties,  hut  it  also  differs  in  its  locality.  It  is 
found  in  masses  of  sand,  which  often  fdl  calca» 


HI 


"  •  Moorkehlf,  mud  cotU.    Broth.' 
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reous  valleys,  or  which 
which  skirt  them.  It  is 
rarely,  in  argillaceous  mai 

<*  This  combustible  is  c 
south  of  France,  particuh 
of  Vaucl  use.  I  have  foun 
stances  I  have  just  meat 
Orange. 

"  It  is  found  in  very  1 
department  of  the  Forests 

**  It  easily  burns,  but 
able  odour.     It  can  onlj 
tures,  and  to  burn  lime, 
in  their  forges. 

"  3.  Fibrous  lignite  *. 
a  clear  blackish  brown  i 
has  a  perfect  woody  fori 
quently  its  longitudinal  ii 
in  its  transverse  fracture  ai 
circles  of  the  wood. 

"  It  is  easier  to  break 
knife  it  assumes  a  kind  of 

•*  This  lignite  is  someti 
able  masses. 

"  It  is  found  in  France 
of  Paris,  near  St.  Germain 

"  •  GemeineT'lnluminoses-hoU, 
Wern." 
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which  seems  to  be  entirely  fonned  of  it;  and 

near  Vitry,  on  the  banks  of  the  Seine,  there  is 
a  thick  bed  of  trunks  of  trees  well  preserved 
(Gillet  Laumoiit).  In  the  department  of  Arri^ge, 
the  clefts  of  this  lignite  are  penetrated  with 
sparry  carbonate  of  lime.  In  Liguria,  near  Cas- 
tel-Nuovo,  at  the  mouth  of  the  Magra,  it  is  in 
thick  and  very  extensive  beds.  In  Hessia,  near 
the  mountain  of  Ahlberg,  the  layer  is  two  yards 
thick.  In  Steinberg,  near  Munden  in  Hanover, 
it  forms  two  layers,  one  10  yards,  and  the  other 
six,  which  are  separated  by  a  bed  of  rock  from 
12  to  14  inches  thick.  In  England,  at  Bovey 
near  Exeter,  there  are  17  thick  beds,  which  are 
at  a  depth  of  about  66  feet,  under  sand,  and  in 
potters  clay.  In  Iceland  it  is  very  abundant^ 
and  is  called  siit  iurbrand ;  the  trunks  which 
form  these  heaps  are  very  distinct,  and  seem 
merely  to  have  been  compressed, 

"  But  this  lignite  is  still  more  common  in  Kttle 
detached  masses;  sometimes  it  accompanies  the 
preceding  varieties;  sometimes  it  is  found  alone, 
in  small  layers,  in  the  midst  of  beds  of  argil  or 
of  sand.  It  is  met  with  almost  every  where,  and 
is  used  as  fuel  in  those  places  where  it  is  abun- 
dant. 

"  This  vegetable,  rather  than  mineral  com- 
bustible, being  scarcely  decomposed,  would  not 
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deserve  to  form  a  variety 
rtl«,  if  it  did  not  pass  by 
to  the  varieties  which  p 
which  follows.  Its  histrt 
more  properly  belonginj 
mineralogy. 

"  Earthy  lignite'^.  T 
or  of  a  blackisli  brown, 
cast.  Its  fracture  and  as 
ed,  rather  soft,  even  frial 
and  becomes  bright  byi 
as  Jtght  as  water.  It 
greeable  smell, 

*«  It  not  only  often  c 
tables,  but  sometimes  i 
©fwood,  without  ever 
lonr  or  brightness,  or  il 
Ceding  varieties, 

"  Earthy  lignite,  bun 
Used  as  fuel ;  it  gives  a 
b«t  exhales  an  odour 
sometimes  rather  agreeal 

*'  It  is  fotind  sometim' 


Vulgarly  earth  of  Colvgnc,  and 
"Umber,  pro{>er1y  scTcaUeJ,  whiubj 
coDUuniug  nothiDt^  thai  is  comt 
crc». 


* 
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dary  earths  in  the  neiglibourbood  of  coal  mines} 
sometimes,  and  even  most  ofteni  in  alluvial  land. 
"  We  shall  mention,  as  an  authentic  example 
«f  this  varietVj  the  earthy  lignite  of  the  environs 
of  Cologne,  known  in  trade  by  the  name  of  earth 
of  Cologne,  as  it  is  wrought  at  a  little  distance 
irom  that  city,  near  the  villages  of  Bruhl  and 
liblar.  This  lignite  forms  very  extensive  beds 
of  eight  or  ten  yards  hi  thickness,  nv-bich  are  si- 
tuated under  considerable  elevations.  It  is  iro- 
mediately  covered  with  a  bed,  more  or  less  thick, 
of  rolled  pebbles  of  quartz  and  jasper,  as  large 
eggs,  and  reposes  on  a  bed  of  white  argil,  of 
unknown  thickness.  The  bed  of  lignite  is 
imogenous;  but  fossil  vegetables  are  found  in 
rtry  well  preserved.  Tiiey  are,  1.  Trunks 
if  trees,  lying  one  on  the  other,  without  any 
ter,  the  wood  being  black  or  reddish,  generally 
compressed  :  they  easily  exfoliate,  by  drying  in 
the  open  air.  Some  belong  to  trees  of  the  dico* 
iytedon  kind,  others  are  fragments  of  palm-trees, 
Amongtiiese,  M.  Cttquebert-Montbret  has  found 

Iiome  which  are  full  of  small  round  pyritic  bodies, 
resembling  grains  of  small  shot  *.     This  wood 

"  *  M.  Heim  hu  tftniarked  in  ibe  lignite  of  K»lt«n-DonlbcinA,  l« 
Thuringia,  smalJ  elongau-fl  spherical  substances*  rrscinbliuga  pod 
o^  two  partitions.     M.  Bluincnbach  supposes  tbem  to  be  uuiiocuUr 
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burns  very  well,  and  even  with  a  kind  of 
2.  Woody  fruits,  the  size  of  a  nut,  and 
have  been  known  to  be  those  of  a  species 
palmtree  (areca).  The  lignite  of  Cologne 
tains  about  0,20  of  ashes,  rather  alcalioe 
ferruginous  (Ant.  L.  Brongniart)  Its  os< 
various;  it  is  worked  in  open  air  with  a  I 
spade  ;  but  the  more  easily  to  transport  i 
wetted,  and  moulded  in  vases,  which  gii'e 
form  of  a  truncated  cone. 

**  It  is  used  as  fuel  in  theennronsof  CoJ 
It  burns  slowly  but  easily,  and  without  / 
hke  tinder,  giving  a  lively  heat,  and  leaving 
fine  ashes.  These  ashes  being  considerei 
very  good  manure,  to  obtain  them  a  pi 
this  lignite  is  burnt  on  the  spot  where 
wrought, 

**  Earth  of  Cologne  is  more  especially 
for  painting  in  distemper,  and  even  in 
lours.      The  Dutch  use  it  to  adidterate 
snuff;  when  it  is  not  mixed  in  too  great  a 
tity  it  gives  the  snufl'  a  fineness  and  so 
which  is  much  esteemed,  and  cannot  be 
least  injurious.     (Faujas.) 

"  This  lignite  is  also  said  to  be  found  in  t 
Bohemia,  Saxony,  Iceland,  &c.  (Brochant 
as  there  has  been  a  confusion  between  thu 
bustible  and  the  variety  of  ocbre»  called 


K. 


we  cannot  be  positive  that  these  local  indica- 
tions have  really  any  relation  to  earthy  lignite. 

It  may  have  been  observed,  from  what  has 
>een  just  said  on  the  situations  peculiar  to  some 
varieties  of  lignites,  that  this  fossil  combustible 
belongs  to  soils  of  the  most  recent  formation, 
since  it  is  only  found  in  accretions  of  sand  or 
argil.     It  is  almost  never  met  with  under  rocky 
beds,  except  in  coarse  carbonated  lime,  and  un- 
der basalt.     In  the  mountain  of  Ringe  Kuhle  in 
Hessia,  several  thick  layers  of  lignite  are  ob- 
served, lying  on  a  sandstone,  and  separated  by 
layers  of  potter's  clay  and  sand  (Mohs),     On 
the  sea  shore,  near  Calais,  fragments  of  lignite 
have  been  picked  up,  which  were  penetrated 
■with  crystals  of  quartz,  very  limpid,  and  disposed 
in  spheres. 
H      "  Lignite  then  is  of  a  very  different  formation 
Hfrom  that  of  coal ;   and  M.  Voigt  thinks  that 
^  there  is  no  transition  between  those  two  coui- 
^bustibles, 

B     "  The  air  which  circulates  where  lignite  if 
wrought  is  generally  bad*." 

In  his  Essay  on  Greology,  Faujas  has  given  an 
accurate  and  ingenious  account  of  the  prodi- 
ifious  mass  of  lignite  near  Cologne,  which  extends 


OfCtfl 


Brongn.  il  30. 


VOL.  I 


Sa 


59^ 


BOBftAIH  ▼!.      CAKAOKACIOUft. 

for  many  leagues,  and  is  coTcred  with 
pebbles  from  12  to  SO  feet  in  thickness, 
lignite  itself  exceeds  50  feet*.  Our  i 
observer  sajs  tliat  the  trunks  of  tree 
are  of^en  found,  are  always  deprired 
branches;  whence  he  argues,  that  ll 
been  conveyed  by  the  ocean.  Besides 
which  now  belong  to  Hindostan,  the  ^ 
and  CUinai,  masses  of  a  kind  of  guoi  of 
cense  ai'e  found,  which  when  burnt 
huts  of  the  peasants  f. 

Mattes  of  a  similar  kind  hare  been 
many  quarters  of  the  departtnent  of 
one  of  the  most  remarkable  being 
Beaurieux,  where  a  pit  sunk  to  the  de 
feet,  ended  in  a  subternwean  marsh,  fu 
and  water,  which  soon  filled  the  pit  ^. 
of  Villers*en-Prayer,  at  the  depth  of 

•  i.  410. 

f  Tlierc  is  in  Pnusia  a  mine  of  amlier,  gS  fed  dcqif 
ber  is  found  bet^'een  two  salbands  of  lignilc«  umI  i 
lent  Jour,  de  Phyt.  tome  xxxix,  jx  365.  At 
Transylvania,  a  lignite  is  found  Wb  leai^as  of  gt>K 
Mines,  No.  23,  p.  83- 

{  lu  Mount  Mcisncr,  Messla,  then  tfta  very  ihicl 
tmf,  with  trunks^  branches,  and  roou  of  trees,  rrpj 
■tonc>  and  covered  «ich  ba^t.  D«  Lac,  <Geol,  3^ 
nich  hilb  had  sunk  under  water,  and  weir  a^in 
Schemnitz  ihere  is  a  vein  of  lignite  a|  ibc  depth  of  30O 
del  Mines,  iv,  807. 
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l^ite  was  found  much  impregnated  with 
pyrites,  as  are  most  others  of  the  Aisne.  In  this 
bed  of  decomposed  wood,  which  is  about  three 
feet  six  inches  in  thickness,  are  found  pieces  of 
fossile  wood,  partly  carhonised ;  some  bones  of 
animals,  seemingly  of  wild  kine;  amber  in  round 
or  angular  fragments,  some  quite  transparent 
and  sometimes  imbedded  in  pyrites.  Such  vene- 
rable relics  must  not  be  confounded  with  peat, 
which  commonly  proceeds  from  the  decompo* 
sition  of  graminous  and  other  small  vegetables, 
though  trunks,  hazel  nuts,  &c.  be  occasionally 
found.  Faujas  supposes  with  Patrin,  that  coal 
itself  may  often  consist  of  wood  brought  by  the 
gea,  and  deposited  in  recesses  at  considerable 
elevations,  when  the  globe  was  studded  with  pri* 
meval  islands.  The  numerous  sea  plants,  mo* 
Ittsks,  and  oily  carcases  of  so  many  fish  that 
daily  perish,  also  contribute,  in  his  opinion,  to 
this  product;  but  this  theory  has  many  diffi- 
culties. 

Professor  Hollman  of  Gottingen,  published  in 
1784  an  account,  which  had  before  appeared  ia 
the  Philosophical  Transactions,  vol.  51,  of  soine 
hills  or  mountains,  as  he  calls  them,  near  the 
city  of  Munden,  and  in  that  point  of  land  which 
IS  washed  at  their  junction  by  the  rivers  Werra 
and  Fulda>  one  is  about  1150  feet  in  height. 
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and  theytnay  be  said  almost  to 
sile  wood.  Another  near  AUendorf, 
dcrsuf  Hessia,  about  1800  feet  in  hei 
seals  vast  quantities  of  fossile  wood,  und 
turn  of  stone,  not  less  than  from  80  to  I 
itt  thickness*. 
BoTcyeoai,  One  of  ihcinost  remarkable  ligimcs  js 
vey  coal  of  England,  already  roenlione 
Kidd  observes,  that  it  is  attended  wiih  a 
porcelain  clay,  derived  from  the  waste 
adjoining  granite  hills,  subsiding-  into  thi 
which  is  a  natural  basin t-  Tbe  sandy 
and  fragments  of  felspar,  correspond  wil 
of  the  adjacent  granite.  This  lignite  oft 
in  the  form  of  trees,  but  is  often  compn 
straight  flat  pieces,  three  or  four  feet  iti 
which  are  called  board-coaly  from  a  nal 
semblance^  an  observation  which  majfl 


•  Parkinson,  Org.  Rem.  voL  i.  Tic  supposes  that  pd 
pas£fc£  through  a  bitntniitou^  fermentation,  after  wbtch  it 
frith  waier  fiiU  of  lilieeoiu  panicles.  See  also  il. 
aiklia  that  animal  muiter,  by  long  rc^iflcncc  in  vvatcr. 
vertct!  into  the  adipoccrc  of  rourcroy,  resembling  *jjertm 
ingenious  writer  has  al60  obKncd,  I.  3tf4«  the  preM 
flucnec  of  bituminous  matter  in  thetemt-opal.  and  oi 
«rax)'  lustre  j  so  it  may  enter  inlo  the  opal.  But  as  K 
lound  inBamroablc  mutter^  may  nnl  the  Cfirlx>a,  which  I 
proportton  of  bitumen,  here  cxeil  iu  power? 

.  •  OftUiiie*,  i.  lee. 
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extended  to  the  surturbrand  of  Iceland.  Mr. 
Hatchet  has,  with  his  usual  acuteness  and  ability, 
examined  many  similar  substances,  as  the  wood 
of  the  submarine  forest,  off  Sutton,  on  the  coast 
of  Lincolnshire,  which  he  found  yielded  kali,  and 
bad  no  character  of  coal.  An  analysis  of  £00 
grains  of  Bovey  coal  yielded  water  fiO,  tiiick 
brown  oily  bitumen  21,  charcoal  90,  mixed 
gaz  29. 

The  presence  of  the  substances,  called  by  the 
chemists  extract^  resin^  and  ,fihrey  are  esteemed 
to  evince  the  original  vegetable  character,  how- 
ever it  may  be  transmuted  or  disguised.  The  ex- 
cellent experiments  of  Mr,  Hatchet,  demonstrate 
that  the  extract  is  the  first  principle  that  disap- 
pears, next  the  reshiy  and  lastly  iixe^fibre.  When 
every  mark  of  organisation  has  thus  disappeared, 
the  substance  becomes  compact,  and  the  con- 
choidal  fragments  resemble  pitch  *,  In  this 
new  condition  it  is  called  coal,  to  which  the  lig- 
nite of  Bovey  nearly  approximates.  In  the 
strata  of  this  substance,  Mr.  Hatchet  also  ob- 
served small  masses  approaching?  to  the  nature  of 
the  lignite  of  Cologne,  and  which  he  called  rtf- 
sinasphaUum^  or  resinasphalt,as  it  contains  about 
55  of  resin,  and  41  of  asphalt. 
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STAUCTURB   I. 

Aspect  1.  Entire,  Bo^ 
Surturbmnd,  from  Icelai 
Fibrous  lignite,  from  Fn 

Aspect  2,    Mingled.     E 
phalt. 

Lignite^  with  amber,  froc 

STRUCTURE   II. 

From  the  south  of  Franc 

STAUCTUltB  III. 

A^ect  i.     Entire.     Ui 


Aspect  2.  Mingkd.  T 
sexnblbg  tibe  areca. 

With  a  gum  wliich  bums 

Having  thus  described  tl 
or  those  which  receive  the 
minations  from  preponden 
nant  substances^  whence 
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)  called  SUBSTANTIAL ;  it  now  remains  to  attempt 
a  clear  classification  and. description  of  the  ac- 

k  ciDENTiAL,  or  thosc  which  must  necessarily  be 
arranged  according  to  attendant  accidents  and 
circumstances. 

£XD   OF   TUB   FIRST   VOI.UMK. 
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